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A new breed of 
virtual reality 
= adventure 
games offers 
everything from 
interactive 
dinosaur rides 
to intergalactic 
dogfights, p.30 
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Visualization and flythroughs — at your fingertips! It walks and talks Windows. Bebind MicroStation 


MicroStation offers photo-realistic rendering to every designer, right in lies the user-responsive programming you look for in good Windows 
the software. It’s easy to make your image reflect your imagination. software. Version 5 gives you the ultimate in integration of CAD, 


engineering, and business applications. 


MorE POWER TO YOu. ; 


MicroStation Grapl 


MicroStation 
=| gives you first-rate drafting power 
Senne §©§© — Without the limitations of old 

| |] = technology. Enjoy the advantages 

of contemporary features like asso- 
ciative patterning/hatching, plot 
preview, standard text editing and 
fonts, and context-sensitive 
Hypertext help. 


Model any surface you can imagine 
in MicroStation. NURBS surface modeling combined with 
3D Boolean operations gives you astounding flexibility in 
creating and modifying freeform models. 


Ses yer 
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Choose the design environment 
that matches your profession or your CAD expertise — 


even AutoCAD. Complete with custom interfaces, draft- ic 
ing styles, and design environment management. 
CAD has never been so streamlined! 


mass | 


| oint. 
Aca is a registered trademark of epee Corporation. MicroStation® is a ba trademark of Bentley Systems Inc., an inter Pp 


sraph affiliate. 
Other brands and product names are trademarks of their respective owners. Copyright 1993 Intergraph Corporation, Huntsville, AL 35894-0001 DDAD137B0 
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joes ae drafting have to do with the way you think? 


4 you. It understands the drafting process so 
pts Well (hat it infers what you'll do next. 


Graphical 
User Inte rfe ACE. MicroStation’s easy- 


to-use interface includes pull-down menus, dialog boxes, tear- Powe? take vour beh ARCnet on- 
off tool palettes, and tool settings window. Choose your interface — ments: DOS, Mac, Windows, Windows NT, or 


Windows or Motif — on any platform. 1) ransparent Modeless UNIX. Have a look at MicroStation on Intergraph's 
Ee Technical Desktop Series personal workstations. 
Operation. The software supports the way you naturally work, maintain- 
ing command execution while you fine tune: change element attributes or com- 
mand parameters, manipulate views, change the dimensioning system, and more. 


F owerful View Manipulation. MicroStation supports up to eight 


active views that can be moved, sized, and overlapped to fit your design. Zoom and area at MicroStation Vb 


any scale. Move around your design fast with built-in dynamic panning. 


Workspace Editor. tailor pull-down menus, dialog boxes, and tool palettes — CAD software that 


even disable commands — with a graphically oriented toolset for customizing your chosen : h 
interface. EXT Capabilities. A convenient text editor lets you easily edit single- puts yOU If) Char Be. 
line or paragraph text. Choose from TrueType, PostScript, AutoCAD SHX, and 
MicroStation fonts. ASCII text files can be imported and exported. M ultiple Call 800-5 45-4856 lor # {ree 
Undo/Redo Commands. vndo mistakes and perform “what-if” brochure on MicroStation 
, designs in a flash with unlimited undo and redo. ti lotting. Plot raster and vec- Version 5 and the name of an 
| tor information by view or defined areas, at any scale. Visually preview the plot before | aa 
| ntergraph representative in 
plotting, saving time and materials. Online HELP nictostation’s pap P 
HELP remains active, tracking the command you're currently using, your aed. 


Microstati 
patterning updates. Flood-fill hatching/patterning 
intelligently fills an area, detecting boundaries INTERGRAPH 


and holes with a single pick. Associative CIRCLE 1 ON INFORMATION CARD 
Dimensioning. Dimensions are associated 
with the geometry, not with a point in space, so that when you change the 
geometry, the dimensions automatically update. Custom Line Styles. Create 

space-saving custom line styles and place railroad tracks, trees, isobars — anything — just as you would place a line. 
VMulti-lines. define line string elements comprising up to 16 parallel lines of varying symbology and store them in a style library 
7 recall. Architects can use multi-lines for fast and easy placement and intersection cleanup of walls and partitions. 2D Boolean 
70NS. Quickly modify, measure, and hatch multiple 2D shapes with integrated Boolean operations. Mass P roper eS. Calculate area and 
ties of your model: surface area, volume, mass, centroid, moments and products of inertia, principal moments and directions, and radii of gyration. 


SO there’s no Searching through manuals for assistance. 
Associative Patterning and Hatching. 


Associate patterning with graphics. Change graphics and the 


S$. Define relationships among graphic entities with intuitive drawing modes such as tangent, parallel, perpendicular, midpoint, intersection, and end- 
ension-driven Sym OLS. Based on established relationships, you can assign variables to dimensioned graphics and save the graphics as cells 


mic placement. Changes in dimensions automatically drive changes to graphics. Dimension-driven design saves valuable time in the design of families of 
Vv Cryyy hol lihraries Decigne and eamniey elemente can he caved ta 4 lihrary ta he recalled later via MicrnStation’s canvenient Cell Rrawser Celle 
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Combine the best of both worlds 

This award-winning rendering of a proposed 
clubhouse for Catalina Yachts was modeled in 
AutoCAD and rendered in TOPAS...then it was 
composited with a photograph of Marina del Rey, 
producing this stunning photorealistic image... 
that won the contract! 


TOPAS is the premier 3D animation software 
for the PC. This fully integrated product provides 


unsurpassed DXF importing, intuitive 3D modeling, 
photorealistic rendering and life-like animation output. 


“The best 3D system for the money, TOPAS is 
easy to learn and use...and it produces stunning 
results... In fact, the power TOPAS delivers for the 
price, combined with its ease of use, places it in a 
class by itself.” 

—Tom Yager, BYTE magazine, January 1993 


3D Studio® owners* — now you can 
have the best of both worlds... 
Add Crystal TOPAS for only $500! | 


*To qualify you must have purchased 3D Studio before 8/1/93 


“Catalina Yachts, Clubhouse” Karsai of Karsai Associates in Malibu, California 
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And now it’s even better with version 5.0, 
featuring ray-traced refractions, the Crystal GEMS 
CD-ROM and a unique perspective-matching tool that 
simplifies your integration of AutoCAD models with 
real-world background photos and videos. 


The best news may be the affordable new pricing: 
Crystal TOPAS (ideal for on-screen walkthroughs 


and other multimedia presentations) is now only 
$995 (US.). 


Crystal TOPAS Professional (which adds network 
rendering and broadcast-quality output) is now 
only $2495 (U.S.). For a limited time, it includes 
SoftVTR™ for frame-by-frame VTR control (a $999 


value) at no extra cost! 


CALL 800-TO PAS-3D for the dealer nearest you 


30-day money-back guarantee 
Free technical support from CrystalGraphics, Inc. 


3110 Patrick Henry Drive 
Santa Clara, CA 95054 
TEL: (408) 496-6175 

Fax: (408) 496-0970 


CrystalGraphics 
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CrystalGraphics and Crystal TOPAS Professional are trademarks and TOPAS is a registered trademark of CrystalGraphics, Inc. AutoCAD and 3D Studio are registered trademarks of Autodesk, Inc. 
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bf 3D CAD on the Desktop 
Today’s PC CAD programs 


are more powerful and more afford- 
able than ever before. Some of them 
even come with impressive 3D mod- 
eling capabilities. But if you look care- 
fully, you’ll find there are some 
important differences between the 
offerings. 

By Evan Marc Hirsch 


VW Ready for a Wild Ride? 


Vendors in the location-based 
entertainment industry are turning to 
virtual reality and computer simula- 
tion technology to produce new types 
 usi rphi of interactive adventures that will 
capture your imagination and twist 

: 57 et | your stomach in knots. 
_ ol Volvo uses virtual eal By Barbara Robertson 
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_ MiPerfectingamanifold ly The Neon: A Shining Ex- 


_ with the Belp of FEA ample of Design Efficiency 
MMTV taps into _ | With the help of 3D modeling and 


particle animation 


1 Product Guide 


concurrent engineering, Chrysler was 
able to bring its new car, the Neon, to 
market in record time and at a ridicu- 


WMShoppingfor lously low cost. 
Jow-cost ee By Bruce Haase 
: Reviews oo bf Driving a New Design 
from Data en 2 A er that brid 
: new sketching program that bridges 
Mi Avid Technology’ z the gap between the 2D and 3D 


VideoShop 2.0 — 
Aladdin 4D a ae a. 


worlds promises to let industrial 
designers combine the ease of use of 
traditional sketching tools with the 
functional advantages of designing 
on the computer. 
By Diana Phillips Mahoney 
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siest monitors to face for hours and hours: ours. 


lf you spend a lot of time in front of a big monitor, 
our feeling is that it had better be a great big monitor. Our 
new Professional Series 17” MultiSync” 5FGp and 21” 6FGp 
monitors, for example. They're ideal for CAD/CAM, advanced 
desktop publishing, document imaging and more, because 
they give you the crisp, rock-steady images and vibrant colors 


NEC has long been known for. Plus, many other advanced fea- 


*17" and 21” CRTs yield 15.6” and 19.8” viewable screen ar 
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Integrate, 
Don’t Just Automate 


esides the prediction that 1994 will be the year of solids modeling, the one 
thing that almost everyone at November’s AutoFACT show seemed to agree 
on was that CAD/CAM technology alone won’t solve your problems. 

Over and over again, speakers and panel members made the point that 
you can’t simply go out and buy the latest revision of CAD/CAM software with 
all the glitziest features and expect that all your design and production 
inefficiencies will disappear. There is no magical technology. The real key to 
success, said folks like Marjorie Andresen, manager of mechanical CAD/CAM 
at Apple Computer, is how you organize your engineering process. “CAD/CAM 
provides an opportunity, it’s not a solution,” noted Andresen. “What you do 
with it is up to you ... Integrate, don’t just automate.” 

It’s an important point, and one that is brought home again this month 
in our story on how Chrysler used CAD/CAM to develop its new car, the Neon, 
in record time. One of the most interesting aspects of this story is that Chrysler 
didn’t accomplish this feat using the latest and greatest CAD/CAM software 
technology available. The company did it using a CAD system it’d been using 
for years, Catia. Given that, you could almost say it wasn’t the particular CAD 
technology that was used that made the record development time possible, but 
rather it was the way Chrysler implemented that technology through careful 
refinement of its engineering process over time. In other words, it was the 
integration that was key, not the automation. 

That’s not to say that new technology advances aren’t important and 
that new types of CAD tools can’t make a difference. Indeed, they can. And for 
those interested in technology issues, our story on 3D PC CAD packages and 
our Portfolio featuring images created with Alias’ new StudioPaint program 
provide valuable insights into today’s state-of-the-art CAD technology. 

Technology vs. implementation. Two sides of the same coin. The 
successful user is the one who knows how to find the proper balance between 


Spi eee 


Stephen M. Porter 
Editor 


We’ve Moved ... 


Thanks to some “incentives” provided by the Massachusetts tax man, Computer Graph- 
ics World has moved over the border to New Hampshire. For those who need to reach 


us, please note that our new address is: 


Computer Graphics World 
10 Tara Blvd., 5th Floor, Nashua, NH 03062-2801 


OUR MONITORS LAST SO LONG, 
WE'VE HAD TO EXTEND THE LIVES 
OF OUR CUSTOMERS. 


Low emission 


True, nobody's drawn a direct i; Ae 


optical panel 


connection between video display 


emissions and longevity. But people 
1600 x 1200 at 


are worried enough to have govern- 80 Hz refresh, 
0.26 mm dot pitch 


ment-set limits on them. The strictest 


limits come from Scandanavia. Peseta 
On-screen menv- 
, driven adjustments 
So do the monitors that cut these | 


emissions so low they can't even be 
measured: Nokia. Nokia monitors 

with MicroEmission® far surpass even 
TCO*—the toughest emissions stan- La FullScreen® feature eliminates the dead 


dards in the world—with bonded 


display panels and full metal 


border without edge distortion. The 

picture can be adjusted not just 
encasement. horizontally and vertically, but 
Fine. But what does that also trapezoidally and ortho- 
leave you to look at? gonally. More impressively, 


the DigiControl™ on-screen 


NOKIA MICROEMISSION GREATLY did 

. REDUCES MAGNETIC AND ELECTRICAL 

sa | FIELDS EXPOSURE BELOW THE CURRENT 
MicroEmission MPR-I] AND TCO STANDARDS. 


' menudriven display adjustment can 


‘ ; ‘ 
/ | memorize your workstyle preferences 


Well, Nokia MultiGraph® / (which is faster, easier, and far more 
series monitors are arguably the / \. precise than reaching for knobs 
most vivid in the world. In fact, Oe \.* hidden in the back somewhere. } 


the vast 21” unit achieves a 1600 x 
1200 display at a remarkable 80 Hz 
refresh rate with O.26 mm dot pitch. 


In other words: Huge, clear and 


absolutely flickerfree. The unique AABS-14" ‘AASE-15" 


EPA POLLUTION PREVENTER 


447B-17" 


Y 


Digital Autosync 
from 30-102 kHz 
200 MHz Video 

Bandwidth 


| Exceeds MPR-II, TUV, 
and TCO emissions 


standards 


Full metal encasement 
for greater emissions 
containment 


And Nokia monitors offer user- 
defined PowerSaver™ which further 
reduces those wicked emissions. It also 
saves the tube and helps the whole unit 
last longer. Before you buy your next 
monitor, look into a Nokia. It could be 
the decision of a lifetime. 

Call 1.800.BY NOKIA, Dept. M2 


for the dealer nearest you. 


NOKIA 


ENGINEERED IN EUROPE FOR THE WORLD 


4A5X-21 
(SHOWN ABOVE) 


AA5M-21" 


©1993, Nokia Consumer Electronics. MicroEmission, Multigraph, FullScreen, DigiControl and PowerSaver are trademarks of Nokia Consumer Electronics. *TCO is The Swedish Confederation of 
Professional Employees. All other trademarks are the sole property of their respective companies. The Energy Star emblem does not represent EPA endorsement of any product or service. 


Constraint-Based Solids Modeling 


olution” (November 1993). The au- 

thor provides an excellent sum- 
mary of constraint-based solids mod- 
eling theory. As a user of three 
parametric/variational modelers, I 
found his critique of commercial 
products succinct and accurate. 

Although the distinction between 
variational and parametric modeling 
can be profound on a theoretical lev- 
el, today’s modelers have muddied 
the distinction through hybrid imple- 
mentations. The results are perfor- 
mance improvements for variational 
modelers and some back-solving ca- 
pabilities for parametric modelers. 
Variational systems shine in resolv- 
ing design issues that require the 
tweaking of several interrelated geo- 
metric elements. For example, the 
ability to move the center of gravity 
of a shape while keeping the area 
constant highlights the real power of 
a variational system. 

A prime frustration for all users of 
constraint-based modelers is the an- 
swer to the question “what assump- 
tion is the CAD system making of 
which I am unaware?” This can be 
difficult to resolve for even simple 
geometry and almost impossible for 
complex geometry. If it can’t be an- 
swered, you may find yourself at an 
impasse with the system. I’m sure 
system developers are planning bet- 
ter tools to aid engineers in decipher- 
ing the assumptions the computer is 
making for us. In the mean time, we 
can wish for a really effective read- 
my-mind mode to ease the develop- 
ment of CAD models. 


i enjoyed “Making Sense of a Rev- 


Lee R. Minardi 

Assistant Professor 
Department of Civil and 
Environmental Engineering 
Tufts University 

Medford, MA 


8 * COMPUTER GRAPHICS WORLD FEBRUARY 1994 


Input Devices for Quadriplegics 

I felt that your Tech Watch article 
“Input device turns ‘air’ into electri- 
cal signals” (November 1993), 
which discussed Jerry Cromer’s in- 
put device for quadriplegics, was 
very interesting. In the photo of Mr. 
Cromer using the QuadPuck, it 
looks like he is using a four-button 
mouse. The article didn’t explain 
how the sip-and-puff device inter- 
acts with the mouse or digitizer, but 
it must be complicated by the need 
to sense four mouse buttons and the 
x and y positions of the mouse on 
the tablet. 

Harmonica players are familiar 
with a sip-and-puff device that is ca- 
pable of making fairly complex mu- 
sic. They control the note or combi- 
nation of notes played by sliding 
their mouth along the instrument 
and by blocking holes with their 
tongue. It occurred to me that a har- 
monica-like input device could give 
the user more control than the type 
of device shown. Such a device 
could have a row of holes, each con- 
nected to a vacuum and pressure 
sensor by a flexible tube. 

On the down side, this device 
would probably be considered a 
“wet” interface because the user has 
to use his tongue on it, while the sim- 
pler one shown in the photo is proba- 
bly a “dry” interface because the user 
only has to touch his lips to it. 

Roger H. James 
Wallingford, CT 


A Weighty Issue 
Thank you for a very informative 
and objective article on head- 
mounted displays. 

One of my biggest complaints 
with virtual reality helmets is their 
heaviness. As well, I share [author] 


Doug King’s concern for hygiene. 
Nothing is creepier than putting a 
heavy, clunky helmet on your head, 
all the while wondering who—or 
what—was in there before you. 

This is why I feel Kaiser Electro- 
Optics has an edge over the compe- 
tition with its lightweight, hygienic 
VIM (Vision Immersion Module) 
Personal Viewer. Unfortunately, 
your article erroneously put the 
VIM’s weight at 4.3 pounds, when 
in reality it [weighs less than] 15 
ounces. Please let your readers 
know, when Kaiser says lightweight, 
we really mean it. 

Nancy Casey 

The Christensen Marketing Group 

San Diego 


Errata 

e It should have been mentioned 
that the image of the F-18 jet that ap- 
peared on page 27 of the November 
1993 issue was created on a SPARC- 
station 2X workstation from Sun Mi- 
crosystems (Mountain View, CA). 

e The animation production compa- 
ny mentioned in the article “The 
Real Thing” (November 1993 Appli- 
cations story) was incorrectly identi- 
fied as Video Image Resources. The 
company, located in Marina Del 
Ray, California, is called Video Im- 
age Associates. 


CGW reserves the right to edit le 
for length and style. 


‘Pre-Photograph” Your Designs 
And Let The World Read Your Mind. 


No matter what industry you're working 
in today, the ultimate success of your 
product design depends on a powertul, 
convincing presentation. The kind of 
resentation only an IRIS print can make. 

Sending your digital rendering to an 
IRIS printer is like taking a photo of your 
product before it even exists. With a 
perceived resolution of 1200 - 1800 dots 
per inch and the widest color range in the 
digital world, IRIS prints make a startling 
impression. Better yet, they give you the 
power to transform the designs in your 
mind and the images on your monitor 
into richly detailed, full-color 
presentations. 

The photo-realism of an IRIS print lets 
you produce more prototypes in less 
time. It streamlines your design process. 
Gets you faster management approval. 
Promotes design-team collaboration. 
And, delivers your product to market 
faster. 

IRIS printers are fully compatible with 
UNIX™, Mac™, RISC, and 
PC-Windows™-based platforms. They 
work with all popular design systems and 
operate seamlessly in networked 
environments. Best of all, they produce 
dazzling pre-photographs of your 
concepts, in formats up to 34" x 46" ona 
wide range of low cost substrates. 

But don’t take our word for it. Let your 
eyes be the judge. Call IRIS today and ask 
us to send you a sample print. We'll show 
you how, when your design's on the line, 
everything else pales next to the ultimate 
pre-photograph. 


IRIS Graphics, Inc. 


Six Crosby Drive 
Bedford, MA 01730 USA 


a scitex company (800) 947-4712 + FAX (617) 275-8590 


IRIS Printers — For Ultimate Color Output 
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YOU'RE ON THE RIGHT TRAK. 


NO MATTER WHICH ONE YOU CHOOSE 
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News in Brief 


Apple, EDS, and Redgate Announce Interactive Home-Shopping Pilot Disk 


Ushering the digital revolution into the home-shopping arena, Apple Computer (Cu- 
pertino, CA) has teamed with leading communications firms EDS (Plano, TX) and 
Redgate Communications (Vero Beach, FL) to introduce an interactive CD-ROM-based 
home-shopping pilot disk. Called En Passant, the CD-ROM disk showcases 21 catalogs 
from 18 retail companies, including Williams-Sonoma, Tiffany & Co., L.L. Bean, and 
The Right Start Catalog. The merchandise is categorized into 10 different depart- 
ments—for instance, Fashion Avenue, For the Home, Just for Kids, Personal Finance— 
and each department is augmented with appropriate “editorial” content ranging from 
articles and book excerpts to QuickTime video interviews with consultants from such 
industries as finance, medicine, management, and fashion. 

According to Apple, En Passant is different from other home-shopping alternatives 
in that users can customize the content to meet their preferences. Other novel features 
include a Gift Register, which reminds users about anniversaries and birthdays, and a 
Personal Valet, which searches through more than 3000 products to, for instance, pro- 
vide the user with a catalog item within a designated price range. 

En Passant was distributed nationwide last December to approximately 30,000 own- 
ers—primarily consumers in the home—of Mac-based CD-ROM drives (plans include 
expanding the service to Windows users with CD-ROM drives). The firms are now in 
the process of analyzing the results of the pilot, which ended January 31. 

Apple, which spearheaded the effort, developed the content and was responsible for 
overall marketing, PR, and project management. EDS provided systems development 
and integration, tele-management, and customer service support, while Redgate sup- 
plied market research and sales promotion support and additional content develop- 
ment services as well as helped recruit initial retailers. 


Canon Forms Subsidiary to Market New Interactive 3D Graphics Technology 


Canon (Lake Success, NY) has announced it has formed a UK subsidiary to develop, 
market, and support software products based on a new interactive 3D graphics tech- 
nology developed at Canon Research Centre Europe in Guildford, England. 

Called Criterion Software Ltd., the Surrey-based subsidiary has already announced 
its first product based on the new technology. RenderWare, being billed by Criterion as 
the first 3D graphics application programming interface for Windows, “allows for mid- 
range workstation performance from a ’486/DX at 50MHz,” says Mike King, Criterion’s 
VP of marketing. 

Designed for applications in multimedia, simulation, scientific visualization, CAD, 
virtual reality, and entertainment/games, RenderWare is targeted at independent soft- 
ware developers and consumer device operating system developers developing appli- 
cations for desktop, laptop, and handheld PCs as well as PCs embedded in units such 
as kiosks, set-tops, and other consumer platforms. The RenderWare Software Develop- 
ment Kit, consisting of development library, debugging library, documentation, exam- 
ples, and demos, requires Windows 3.1 running on a ’386/SX or better and 4MB of 
RAM; prices begin at $10,000. 
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Workstation-Class 3D Graphics on the PC 


According to Austek Microsystems Proprietary Inc. (Fre- 
mont, CA), its new A1060 is the first graphics accelerator 
to offer true workstation-class 3D graphics on PC plat- 
forms. The first member of Austek’s WARP 3DGP prod- 
uct line, the A1060 provides hardware support for 2D 
and 3D graphics operations including vectors, polygons, 
Gouraud shading, antialiasing, Z buffering, alpha blend- 
ing, and BitBIT operations. In addition, the accelerator— 
which can operate as a processor, a CO-processor, or 
both—reportedly draws 1.3 million vectors per second 
and 250,000 3D shaded polygons per second. Target ap- 
plications include CAD/CAM and entertainment. 


CAD/CAM/CAE Software Growth Holds at 6.4% 


Worldwide CAD/CAM/CAE software revenues will top 
$3.8 billion in 1993, a growth of only 6.4% over 1992, ac- 
cording to the latest market forecast from Daratech Inc. 
(Cambridge, MA). According to Daratech, software 
erowth slowed from 15.1% in 1992 due to the disruptive 
transitions now underway at major vendors, coupled 
with down economies worldwide. Meanwhile, growth 
this year has been at both ends of the spectrum, with 
most of the growth being driven by Parametric Technol- 
ogy, SDRC, and Autodesk. Other important trends, says 
Daratech, include stepped-up, albeit behind-schedule, 
efforts by all major mechanical CAD vendors to deliver 
products that best Parametric’s Pro/Engineer, and the 
first signs of what may develop into a software price war 
that could destabilize today’s accepted price norms. 


Joint Developments 


Computervision (Bedford, MA) has announced it will 
port its CVware/CADDS 5 software to Silicon Graphics’ 
(Mountain View, CA) RISC workstations. Apple Com- 
puter (Cupertino, CA) has announced it will license 
Storm Technology’s (Mountain View, CA) photo-pub- 
lishing technology and incorporate it into Apple’s 
PhotoFlash software. SDRC (Milford, OH) and Cognition 
Corp. (Billerica, MA) have developed a software inter- 
face between SDRC’s I-deas Master Series and Cogni- 
tion’s Cost Advantage products. The interface will let 
users track the manufacturability and costs associated 
with product concepts as they’re being designed. Sigma 
Designs (Fremont, CA) has announced it will bundle 
three popular CD-ROM titles from Aris Multimedia En- 
tertainment (Marina del Rey, CA) with its Reelmagic CD- 
ROM Upgrade Kit. Kaleida Labs (Mountain View, CA), 
Motorola’s Semiconductor Products Sector (Schaum- 
burg, IL), and Scientific-Atlanta (Norcross, GA) have an- 
nounced a joint development project. Malibu, a Kaleida- 
designed and Motorola-produced graphics and memory 
controller chip, will be used in a Scientific-Atlanta set- 
top terminal for delivering interactive and multimedia 
services to the home through broadband TV networks. 
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@ ALSO OF NOTE 


e IBM (White Plains, NY) 
has transferred a number 
of products and services 
for its worldwide 
industrial customers from 
its Application Solutions 
Division to its wholly 
owned Altium subsidiary, 
which has been relocated 
from Burbank, California, 
to Charlotte, North 
Carolina. 


¢ Focus Enhancements 
(Woburn, MA) has 
reached an agreement to 
merge with Lapis 
Technologies (Alameda, 
CA), developers of Mac- 
based DTP and 
multimedia products. 


e Camax Systems 
(Minneapolis) and 
Cimplex Corp. (San Jose, 
CA) have announced an 
agreement to merge. 


¢ DTM Corp. (Austin, TX) 
has sold its rapid 
prototyping service 
bureau to Ellison Surface 
Technologies. The new 
service bureau will be 
called Accelerated 
Technologies Inc. and 
will operate from DTM’s 
Austin location until a 
larger facility can be 
prepared. 


e The X Consortium 
(Cambridge, MA) has 
been separated from the 
Massachusetts Institute of 
Technology and is now 
an independent not-for- 
profit organization. 


e Mathematica Inc. 
(Lakeland, FL) has 
emerged from Chapter 11 
bankruptcy and has 
changed its name to 
Tempra Inc. 


News compiled and 
reported by Audrey 
Doyle, managing editor. 
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Introducing INDY from Silicon Graphics. 


Welcome to the most affordable member of the Indigo® family. The 
first computer with its own digital color camera, an intuitive user | 
interface, and the thundering power of a 1OOMHz MIPS® R4000° | 
64-bit RISC processor. Want one? | 


Call 1-800-431-4331 Department B43 for the 
cool brochure. 


a 


ie Starting under $5 000 SiliconGraphics 


Computer Systems 


8-bit graphics w/ Virtual-24 support; 14”’-1024 x 768-color non-interlaced monitor; external volume controls; 2 GIO32 high-performance expansion slots; space for 2 hard disk drives (accepts 21MB 3.5" floptical drive that reads/writes Macintosh 


includes all the features above, plus: 16MB of RAM (expandable to 256MB); IndyCam”™ color digital video camera; microphone; 3 juggling balls; 


{ 


® 
’ 


IBM® and UNIX® diskettes); Display Pos 


TECH WATCH 


Software Aids in Design 
of Artificial Implants 


@ A computer program, de- 
veloped at Purdue University 
(West Lafayette, IN), aims to 
help doctors create custom- 
designed implants such as 
artificial hips and knee 
joints. According to Chandra- 
jit Bajaj, a professor of com- 
puter sciences at Purdue who 
wrote the software, tailor- 
made implants are more 
durable than off-the-shelf im- 
plants and give patients a 
wider range of motion. How- 
ever, because custom-de- 
signed implants are difficult 
and expensive to develop, 
they often are unaffordable 
for many patients. 

To overcome that problem, 
Bajaj teamed up with Dr. 
Robert Hagen, an orthopedic 
surgeon, to develop an inno- 
vative new design program 
called Shastra (Sanskrit for 
science). 

Bajaj, whose background is 
in free-form surface design, 
3D modeling, and visualiza- 
tion, explains that the idea 
for the implant software 
came up in a round-about 
way. "I was looking for repre- 
sentations that are more 
meaningful for the complex 
geometries that exist in 
things like airplanes and car 
bodies," says Bajaj. "Then I 
met Dr. Hagen through his 
wife, who used to teach in 
computer science here. He 


and I became friends. I attended a : 
couple of transplants that he was : 


performing, and it went from there." 


What makes the creation of cus- : 
tom-designed implants so difficult, : 
says Bajaj, is not only the fact that : 
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The different stages of the prosthesis design process 
Shown in the image above begins with the creation of a 
human femur model from CT/MRI data and proceeds 
through prosthesis shape design and shape optimization 
analysis. 


With the help of video conferencing, multiple experts can 
work together to customize the prosthesis shape to the 
contour model of the patient's femur bone. 


the geometry of the human body is : 
: so complicated by nature, but also : 
: the fact that because bone is made : 
of living tissue, it can change in : 
shape over time, causing problems : 
such as bone spurs or bone retrac- : 


tion from the implant. 

To deal with such issues, 
Bajaj and Hagen created a 
program that consists of 
seven tools for various stages 
of custom-implant design. 
Shastra includes tools for 
creating surface geometries, 
solid geometries, structural 
analysis, surface meshes, 
animations, molecular mod- 
eling, and reconstructing 
images. 

With these tools, which 
use data obtained from mag- 
netic resonance imaging 
(MRI) scans, physicians can 
model the geometry of a pa- 
tient's joint and design re- 
placements. Using the soft- 
ware, doctors also can sim- 
ulate use of the implant 
over time to try and predict 
such problems as bone 
spurs or retractions, which 
often are caused by incor- 
rect load transfer or extend- 
ed wear on a specific region 
of the bone. Using the com- 
puter model, doctors can 
simulate such tasks as walk- 
ing and lifting to see if there 
are any problems with wear 
on a region. 

Bajaj also designed the 
software to work in a distrib- 
uted environment. "We made 
the program distributed for 
two reasons. One, we figured 
the state-of-the-art in the fu- 
ture would be team design 
projects. So we figured a distributed 
program would capitalize on the 
networks of computers rather than 
just one machine," says Bajaj. "We 
also knew that people were moving 
toward collaborative problems— 


bringing their own expertise to a : 
team that works on a given task. : 
This program let's more than one : 


person work on a project at a time." 


jaj. The first step is to design a re- 
constructive 3D model (developed 


functionality. 


Currently, most doctors use off- : 
: the first time -- what goes on hun- 
dreds of miles below the surface in : 
: about earthquakes has been gath- 
: ered via seismograms--one-dimen- 


the-shelf components for implants. 


"It's kind of like when you're buying : 
shoes," says Bajaj. "There are differ- : 
ent sizes, but nothing specific for : 
your foot. What doctors do when : 
choosing an implant is look at : 
what's available and try to pick the : 
best fit. What we're trying to do is : 
: scientific aid in geophysical re- 


tailor the shoe." 


"Some doctors are currently try- : 
ing to do 2D sizing, by holding : 
templates in front of x-rays," Bajaj : 
continues. "That way, they can : 
somewhat determine if an implant : 
looks like it would fit a patient. A : 
3D image from an MRI would give } 
them a better way of presizing, : 
even if they couldn't build the cus- : 
tom implant. By basing their : 
choice off a 3D model, doctors can : 
more quickly size the off-the-shelf : 
: then calculated nearly 73,000 syn- : 
: behave far below the earth's surface 


component with greater accuracy. 


Still, custom designing is the way : 
to go because of the problems you : 


can get with ill fits." 


Currently, Bajaj has a working : 
prototype of his software, which : 
Purdue will license to any interest- : 
ed party at a minimum charge (the : 
cost of the documentation, says Ba- : 
jaj). At the moment, the software : 
runs only on Unix-based comput- : 
ers. "It's not on the PC or Mac yet," : 


says Bajaj. "It's not that it can't be--I : 

: structure," says Wysession. "Two of 

that porting!" —Donna Coco, associ- : 

: ate editor 
There are three basic stages to : 

creating a custom implant, says Ba- : 


A3D Glimpse 
Into an Earthquake 


from MRI images) of the patient's : 
geometries. Then the custom im- : 
plant is designed. The last step is to : 
analyze the design and test it for : 
: ton University in St. Louis have cre- 
ated a "movie" that describes -- for : 
: under five minutes. 


just don't have the funding to do all 


M Most of us have seen what an 
earthquake can do to the earth's sur- 
face. Now researchers at Washing- 


the minutes following a quake. The 
insights provided by the computer- 


generated, animated movie are so : 
: collected on the earth's surface. 
: While that method is useful, says 


dramatic that seismologists say it 
may impact the manner in which 


geophysics is taught and serve as a : 
: intuitive sense of how the [seismic] 
: waves look as they travel through- 


search. 


The 3D movie was created by Dr. : 
Michael E. Wysession, assistant pro- 
: to acknowledge that the energy pro- 


fessor of earth and planetary sci- 


ences, and computer specialist Dr. : 
Patrick J. Shore. Working on a Sun : 
: as discrete packets. During a quake, 
: he explains, "the earth behaves like 
: a struck bell. The whole thing vi- 


SPARC 1041 workstation, the team 
"created" a quake 373 miles (600 
kilometers) below the earth's sur- 


face. Using generally accepted data : 
‘tected all over the world for 
: months.” Nor do conventional seis- 


about the earth's composition and 
how it responds to a quake, they 


thetic seismograms spread through- 


out a grid representing the earth's : 
: mantle at various depths and loca- : 
tions. (The mantle extends about : 
: just that (although it's likely that on- 
: ly a trained seismologist could ac- 


2,162 miles from the surface to the 
earth's outer core.) Graphical inter- 


polation between the seismograms 
gave the researchers a series of color : 
: cross-section of the mantle 320 sec- 


snapshots depicting how the wave- 


forms that emanate from the quake : 


travel throughout the mantle. 


These stills from 
the earthquake 
“movie” show the 
propagation of 
Seismic waves 
through the earth in 
the seconds 

| following a large 

| earthquake. 


"We created a three-dimensional 


the dimensions are slices through 


: the Earth. The third is time. They 
: describe a history of shaking in the 
: Earth." 


Wysession hastens to note that 


: the result is not a movie in the usu- 
: al sense of the term. Rather, it is a 
; sequence of 286 computer-generat- 
: ed images that may be presented on 
: a conventional videotape. When the 
: images are displayed at the rate of 


one per second, the video runs just 


Until now, most information 
sional recordings of tremors that are 
Wysession, "It doesn't give us any 
out the earth." 


Seismograms, says Wysession fail 


duced by a quake travels throughout 
the earth in the form of waves, not 


brates, and the vibrations can be de- 


mograms illustrate how these waves 
as they encounter discontinuities 


and other compositional variations. 
Wysession's images purport to do 


curately interpret the events). One 
image, representing a hemispheric 


onds after the quake, depicts a 


: wavefront that is reflecting off the 
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Kubota’s Denali 
Graphics Subsystems bring 
better products to market—faster! 


BASED ON DIGITAL S HIGH-SPEED ALPHA AXP MICROPROCESSOR, Denali 
offers unparalleled price/performance for your MCAD applications. 


DENALI IS FAST, allowing you to iterate designs more quickly and more 
productively. It provides the industry's richest feature set operating at the 
highest speed: two million 3D vectors per second, one million smooth- 
shaded triangles per second, and more. 


DENALI IS FLEXIBLE, supporting all standard graphics application pro- 
gramming interfaces and a wide range of leading application software. 


DENALI PROTECTS YOUR INVESTMENT by being fully scalable. Denali’s 
plug-in expansion boards let you upgrade your simple 3D graphics system 
to support the most complex MCAD renderings and walk-throughs. 


d|ijgli|t}al1 ™ — Porsche™ engine model created with Parametric Technology’s Pro/ENGINEER® and 
rendered with Kubota’s Denali Graphics Subsystem. 


oe peemer Kubota Pacific Computer Inc. 2630 Walsh Avenue, Santa Clara, CA 95051-0905 


Copyright © 1994 Kubota Pacific Computer Inc. All rights reserved. Denali is a trademark of Kubota Pacific Computer Inc 


ic isa sl All other trademarks and registered trademarks are the property of their respective holders 


oD Graphics Ton AlphaaXe Systems 


For full details on Kubota’s high-perfor- 
mance Denali Graphics Subsystems, 
plus the MCAD planning brochure, Ten 
Steps to High-Performance 3D Graphics 
for Mechanical Design’, call: 


800-934-5082 cé2 


Kihara 


The Mind's Eye 
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surface and is about to reach the 
core-mantle boundary. Later images 


nents, some of which are seen ap- 


epicenter. 
The images were formally pre- 


and have since been presented at 


grid of the earth, or a much 
larger number of harmonics. 


mic waves for years have been : 
blown away by this movie," says } 
Wysession. "They've never been : 
: modes of oscillation, rather than 
: 24,000," he muses. 

on theoretical data, and he notes : 
that its primary value is education- : 
al. But he describes it as more than : 
a mere academic exercise. "It gives : 
us an intuitive feel for how the : 
waveforms interact with various : 
: acoustic waves. So far, no known 


able to see them before." 
Wysession's work is partly based 


parts of the earth,” he says. 


"So much of science is quantita- : 
tive," adds Wysession. "But the : 
process of thinking where to go : 
next in our research requires a great : 
deal of creativity. It's similar to the : 
work of an artist. The actual work : 
is very detailed, but figuring out : 
what to paint is very creative. This : 
movie will help us to figure out : 
new ways to interpret the interior : 
: tery."—H. Garrett DeYoung, a free- 


of the earth." 


Creating the images for the movie : 
was a grueling task that required : 
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ysession acknowledges 
that the images are only a first step 
in this phase of earthquake study. 
Future attempts, he says, may 
require the creation of a much finer 


: four months of non-stop computa- 
: tions and more than 2GB of disk 
show the wave successively break- : 
ing up into its multiple compo- : 


space. The job also required that the 
researchers calculate more than 


: 24,647 modes of free earth oscilla- 
proaching the surface at the quake's : 


tions, or harmonics. Using a stan- 


: dard summation method, these data 
: were then used to create 72,846 syn- 
sented for the first time at last : 
spring's meeting of the American : 
Geophysical Union in Baltimore, : 


thetic seismograms. The summation 
method is similar to that used to 
calculate the modes of vibration 


: that occur when striking a musical 
other conferences. The response : 
from geophysicists has reportedly : 
been extremely positive. "Seismolo- : 
gists who have been studying seis- ' 


instrument such as a violin string or 
a bell. Each seismogram required 
about 30 minutes to compute. 

"I was flabbergasted it actually 
worked," recalls Wy- 
session. "You go through 
months of computations 
with no real idea of 
whether or not it will 
work. When it actually 
gave the result, I was 
surprised both that it 
worked and that it 
worked on the first try. 
It reaffirmed that all 
the mathematics we 
work with make sense." 

Wysession acknowl- 
edges that the images are 
only a first step in this 
phase of earthquake 
study. Future attempts, 
he says, may require the 
creation of a much finer grid of the 
earth, or a much larger number of 
harmonics. "Maybe I'll need 100,000 


His movie, moreover, is modeled 
solely on the so-called shear waves 
that accompany an earthquake. He 
is now trying to also accommodate 
the more mathematically complex 
phenomena known as primary or 


computer algorithm is able to model 
all of the waves associated with 
earthquakes. 

Uncovering the mysteries that lie 
beneath the Earth's surface, notes 
Wysession, is like playing a detec- 
tive game. "You know stuff is down 
there, but you can't get at it. [Our 
challenge] is to pick out as many 
clues as we can to solve the mys- 


lance writer based in Scituate, 
Massachusetts 


There are 
over 70 great 
software products 
on this CD. 


And you can 
try them all, free. 


immediate access means 
you try when you want, buy 
when you’re ready. 


Shopping for software has never been 
more convenient. With your free CD, you 
have demonstrations, trial versions, and 
information for a wide variety of products 
at your fingertips. When you're ready to 
order, a simple phone call unlocks the 
complete program—tight from the CD. 
We'll even give you 4 free gaps 
program with your first i 
order. So send for your free igi 
Software Dispatch CD today. 


4 a 


DISPATCH 


Yes. Send me my free CD. 


[_] lown a CD-ROM drive. 
[_] I do not own a CD-ROM drive, 
but I plan to purchase one soon. 


I will be using my CD 
with: [_] Macintosh® 
[_] Windows 


Name 


Company Name (if applicable) 


Address Apt/Suite # 


City ZIP 


Telephone _( 


Fax ( ) 


NN21 
Mail to: Software Dispatch 
PO Box 876, Brea, CA 92622-9903 


©1994 Apple Computer, Inc. All rights reserved. Apple, the Apple logo, and Macintosh 
are registered trademarks of Apple Computer, Inc. Software Dispatch and the Software 
Dispatch logo are trademarks of Apple Computer, Inc. Offer and product availability 
are subject to change. Offer and CD are valid only in U.S.A. Offer expires 12/31/94. 
Please allow 4-6 weeks for delivery. 
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Technically speaking 


Intergraph has the applications for Windows NT. 


Intergraph — the market leader in computer graphics systems — is also the world’s largest Windows NT 
applications developer. Call today for information on our software for architecture, civil engineering, drafting, 
electronics design, GIS, mapping, plotting, scanning, and visualization. 


Call us at 800-345-4856. Let’s talk technical. 


MicroStation 
7, INTERGRAPH 
Solutions for the Technical Desktop COMPATIBLE 


Intergraph® is a registered trademark and Solutions for the Technical Desktop is a trademark of Intergraph Corporation. MicroStation® is a registered trademark of Bentley Systems Inc., an Intergraph affiliate. 
Windows NT"™ is a trademark of Microsoft Corporation. Copyright 1993 Intergraph Corporation, Huntsville, AL 35894. DDAD143A0 
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ith the release of 
AutoCAD Designer, 
Autodesk is hoping 


to transform the MCAD 
world from 2D drafting and 
detailing to 3D design. By 
virtue of this new product, 
Autodesk has integrated a 
3D feature-based paramet- 
ric solids modeler into Au- 
toCAD. Reportedly, bidirec- 
tional associativity between 
solids models and Auto- 
CAD drawings provides 
users with dimension-driv- 
en editing during the design 
iteration process. 

Some of the highlights of the prod- 
uct include automatic 2D drawing 
creation from 3D solids models, co- 
ordinate-free 2D sketching, and 
ACIS-based solids modeling tech- 
nology, which is incorporated into 
AutoCAD Release 12. 

AutoCAD Designer uses parametric 
form features, which enable the user 
to begin a model with a design in- 
tent—using only general rules and 
nonspecific dimensions. The mechan- 
ical form features are “intelligent” ob- 
jects that, reportedly, have two major 
advantages over traditional Boolean- 
or primitive-based programs: They’re 
defined with industry-standard termi- 
nology, and they always understand 
their fit and function. This means that 
editing a feature automatically up- 
dates the entire design. 

The software facilitates design by 
enabling you to capture your ideas in 
a rough sketch. It then makes auto- 
matic, intelligent assumptions and 
converts your sketch to precise CAD 
geometry. Applied rules, automati- 
cally or manually defined, include 
horizontal and vertical leveling, par- 
allelism, co-linearity, tangency, con- 
centricity, and perpendicularity. 

Once a model is created, multiple 


views can be generated by clicking the 
mouse. Dashed or blanked hidden 
lines are removed automatically. 
Views are also fully associative and in- 
clude user-defined, orthographic, iso- 
metric, detail, auxiliary, and section. 

Designer also provides rolling-ball 
filleting capabilities so users can de- 
sign shapes including compound 
curve fillets and edit them by chang- 
ing dimensions. 

Industry consultant Terry Wohlers 
compares the new product to AME 
(Advanced Modeling Extension), Au- 
todesk’s first introduction for solids 
modeling. Designer costs three times 
as much as AME—$1500 vs. $500— 


but Wohlers believes De- 
signer provides three times 
the value. Although Design- 
er doesn’t quite compete 
with high-end products 
such as Parametric Technol- 
ogy’s Pro/Engineer, which 
can cost from $5000 to 
$10,000, Wohlers says the 
fact that it runs within Au- 
toCAD, which boasts nearly 
1 million users, is a major 
feature. 

Wohlers sees this new of- 
fering as “the solids model- 
ing product for people who 
can’t justify the [higher- 
priced products] because of hard- 
ware and software expense.” 

But what of AME, now that De- 
signer is available? “For another 
$1000, you can have a much more ro- 
bust product,” says Wohlers. “If you 
are going to want to do solids model- 
ing at all with AutoCAD, I can’t imag- 
ine why you would buy AME.” 

The software operates on ’386/’486- 
based or 100%-compatible PCs run- 
ning DOS 3.3 or higher. It also runs 
on a variety of engineering worksta- 
tions. Autodesk Inc. (Sausalito, CA; 
415-332-2344).—Laureen Belleville, 
Contributing Editor 
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A New Sketching Tool 


The recent release of Alias’ Stu- 
dioPaint V1.0 provides designers 
with a new environment for 2D con- 
cept sketching. Users create “digital 
concept sketches,” using real-time 
pencils and airbrushes. What’s more, 
these sketches can then be placed 
directly into Alias’ 3D tools, 
AutoStudio 5.0, or Studio 5.0, to de- 
velop the 3D model. 

As the 3D design evolves, ren- 


dered images of the 3D model can be 
placed back into StudioPaint to 
sketch additional details before fur- 
ther refinement in 3D. This bidirec- 
tional 2D/3D integration means that 
designers can iteratively develop de- 
signs in either 2D or 3D, choosing the 
workflow that suits them best. 
StudioPaint offers several features 
to enhance the design process. Multi- 
ple independent layers of Digital Vel- 
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lum give designers the ability to 
sketch and paint on any layer with- 
out affecting any of the other layers. 
A Visibility Brush helps designers 
blend portions of layers together in 
real time, to combine aspects of vari- 
ous designs. Layers can also contain 
photographic images, and images can 
be transformed by rotating, scaling, 
and warping. Finally, a multilevel 
undo capability enables users to back 
up as many steps as they want in or- 
der to modify their artwork. 

The user interface mimics the 
functions of traditional tools such 
as brushes and paint palettes. Users 
can place commonly used tools on a 
custom “tool shelf” for quick and 
convenient access. And users can 
rearrange their viewing windows, 
menus, and tools to provide a work- 
ing environment that matches their 
individual preferences. 

Alias also claims that because 
StudioPaint’s real-time brushes and 
image transformations use the ad- 
vanced imaging capabilities of 
graphics systems such as Silicon 
Graphics’ RealityEngine, these tools 
still operate in real time, regardless 


of the size of the image or number of 
layers being manipulated. 

StudioPaint is priced at $45,000 
and can be used as a stand-alone 
product or in combination with 
Alias’ 3D design products. 

Alias has also announced version 
5.0 of its AutoStudio and Studio 
products. AutoStudio now supports 
NURBS curves and surfaces of de- 
grees 5 and 7, in addition to its pre- 
vious support for degree 3 curves 
and surfaces. The higher degree of 
mathematics provides smoother 
curves, which in turn provides 


ereater control for designers in 
achieving the precise “character” 
and “feel” they desire. It also im- 
proves the ability to transfer surfaces 
modeled in AutoStudio to Bezier- 
based CAD systems and allows the 
software to support curvature conti- 
nuity between adjacent surfaces (al- 
so known as “G2 continuity”). 

Studio V5.0 provides a complete 
set of new modeling tools for creating 
3D surfaces from 2D geometric primi- 
tives such as lines, planes, arcs, and 
circles. Other new features include 
“smart modeling,” enhanced imple- 
mentation of ClayMate, and enhanced 
visualization tools. Alias Research 
Inc. (Toronto; 416-362-9181).—LB 
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Beyond Type Effects 


Pixar has taken its Typestry product 
to another dimension with release 
2.0. The original product, which cre- 
ates 3D images from Type 1 and 
TrueType fonts, now has a new look 
and feel and includes many addi- 
tional features that give new mean- 


D minute plots 


The new HP DesignJet 200 
monochrome inkjet plotter 
makes fast plotting affordable 
for everyone. 
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It’s true. For about the price of the 
average pen plotter, the HP DesignJet 
200 gives you crisp, 300-dpi, D-size 
plots in under five minutes. 


ing to type effects. It even contains 
animation control that includes a 
“Score” window for control of frames. 

In addition to Extrude character 
generation, Typestry version 2.0 of- 
fers tube and sheet objects. A sheet 
object, for example, can be a flat ob- 


Of course, HP’s proven inkjet technolo- 
gy means more than just fast plotting. It 
means no more pen-related problems. 
No more skipped lines. No more pen 
clogging. And our smooth, quiet writing 


ject wrapped onto a sphere, a circle, 
or a flag as it waves in the wind. 
Users can even control the wind 
effects as they relate to the sheet. 
Meanwhile, a new particle system 
tool allows for 3D text to emit parti- 
cles from the surfaces and bevels of 
objects. Users have complete control 
of the particle physics, including life 
span of the particles, mass elasticity, 
birth and death colors, randomness, 
emission, density, and ejection speed. 
In addition, Pixar has incorporat- 
ed CSG (Constructive Solid Geome- 
try) in place of the old perforations. 
This enables users to combine multi- 


system makes the HP DesignJet 200 
ideal for any office environment. And 


with the addition of legs, the DesignJet 


200 converts from a desktop to a free- 
standing plotter. 


ple objects so they can produce ef- 
fects such as subtracting characters 
from each other. 

Other significant enhancements 
include increased camera views, in- 
teractive Looks editing, the ability to 
select objects by name, editable 


According to Nanao, its new 21-inch 
Flexscan F780iW is the only true flick- 
er-free 1600x1200-resolution monitor 
available. The monitor also offers a 
0.26mm dot pitch Invar shadow mask 
CRT to ensure better focus and sharp- 
ness across the increased display area. 

With the F780iW, which supports 
a maximum refresh rate of 80Hz, 
Nanao is also selling a special ver- 
sion of the Matrox MGA-II 64-bit 
graphics accelerator. The MGA-II for 
PCI and VL Bus is available with 2MB 
of VRAM (upgradeable to 4mpB); it is 
also available with 4mB of VRAM 
standard. The MGA 2MB with an up- 
grade option offers 24-bit color in 
800x600 and 8-bit color up to 
1600x1200. The 4MB version offers 


bevels, and the ability to import ob- 
jects from Adobe Illustrator. 

The price for Typestry 2.0 remains 
at $299, with an upgrade offered at 
$99. Pixar (Richmond, CA; 510-215- 
3505).—LB 
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High-Res, Flicker-Free Monitor 


added speed and accelerated 24-bit 
color in resolutions up to 1152x882 
and 15-bit color up to 1600x1200. 
The special Nanao version also has a 
200MHz digital analog converter and 
provides refresh rates up to 120Hz. 

Other features of the F7801W in- 
clude the ErgoPanel, an anti-reflec- 
tive panel bonded onto the surface of 
the tube, and a WideView feature for 
displaying edge-to-edge images hori- 
zontally and vertically. 

The monitor costs $3999. The 
monitor with the Matrox card (2MB 
of upgradeable VRAM) costs $4499. 
The monitor/card with 4MB of VRAM 
costs $4799. Nanao USA Corp. (Tor- 
rance, CA; 310-325-5202).—LB 
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To the people. 


So get the plotter that saves you as 
much time as it does money. Call 
1-800-851-1170, Ext. 7720 for the loca- 
tion of your local HP demo dealer.’ 
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$3695° 


(A packarD 


©1993 Hewlett-Packard Company *E-size model priced at just 
$4,695. Suggested U.S. list prices. Price does not include optional 
legs and bin. Plot images courtesy of Autodesk, Inc. ‘In Canada, 
call 1-800-387-3867, Ext. 7720. PE12316 
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0 GAS 
ON THE 


ESKIG 


A comparative evaluation 


of the four leading 


PC-based 


3D CAD packages 


Image courtesy of Autodesk 
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ust six or seven year ago, if you wanted to live on 
the edge and use computers to help design a 
part, you went down the hall to the VAX, logged 
on to the 16-color workstation, and (assuming 
you had been through the weeks of training) 
fired up your Computer-Aided DRAFTING pack- 
age. That was the Eighties. 

In the Nineties, it’s a whole different ballgame. Today, 
Computer-Aided DESIGN is now accessible to the smallest 
design and engineering firms; even tele-commuters and 
freelancers working out of the home are getting in on the 
act. Meanwhile, large corporate CAD customers have mi- 
erated to desktop Unix workstations, and the PC and Mac- 
based workstations are not the rare creature they were 
only a few short years ago. 

Indeed, PC-based 3D CAD has evolved a good bit in the 
last few years, becoming not only more affordable but infi- 
nitely more powerful. Features such as associative dimen- 
sioning, multi-axis support, built-in analysis tools, and 
photo-realistic rendering have become standard compo- 
nents in PC-based CAD packages. And as a harbinger of 
things to come, the folks at Autodesk announced in No- 
vember a parametric modeler for the PC that costs less 
than $2500. 

With all this in mind, we thought now might be a good 
time to try and capture a snapshot of today’s state-of-the- 
art in PC CAD by conducting a side-by-side comparison of 
some of the leading PC-based 3D CAD packages. The four 
packages we chose to focus on for this comparison were 
AutoSurf from Autodesk, Cadkey 6.1 from Cadkey, Micro- 
Station V.5 from Intergraph, and Personal Designer R.6 
from Computervision. 

While there are certainly other 3D PC CAD packages 
out there that we could have looked at, we chose these 
four in particular for a number of reasons. Besides the 
popularity of these packages, we also liked their relatively 
low price point (under $5000 per seat), which makes them 
affordable to small and mid-sized engineering firms and 
departments. 

In addition, we felt it was important that all the pack- 
ages we looked at should offer complete detail/drafting 
capability and support NURBS surfaces. The support for 
NURBS was especially critical, in our opinion, because 
of the superior ability NURBS gives you to create and ex- 
ercise control over high-quality surfaces. With simple 
part design, solids are often the way to go, but with con- 

sumer products, transportation, and packaging, 
the ability to easily lay down a free-form ir- 
regular curved surface is critical. 

Besides these required features, these 
four packages also share a number of other 
things in common. For example, not only 
are these packages well suited for an engi- 
neering office that deals primarily with the 

mechanical design of plastic and metal parts, 

but they also can be easily adapted to work in re- 

lated areas such as part design, mold design, and machine 
design. 

All four of these packages support IGES for import/ex- 
port of files, a feature that’s critical for those curmudgeons 
of the good ol’ days who still like to, or worse, need to 
issue part drawings and, thus, need wide compatibility 


Evan Marc Hirsch is a contributing editor for CGW and is an industri- 


al designer and creative director of Acme Animotion Group (Hobo- 
ken, NJ), a firm that specializes in providing 3D design support for 
industrial design and animations. Anthony Labita, vice president of 
operations at Acme Animotion, assisted with the story. 


amongst standard pen plotters. And finally, all the pack- 
ages support a customizable programming language. 

To test all these packages, we used two similarly config- 
ured PCs. One was a ’486, 33MHz PC with an EISA bus, 
24MB RAM, and a 320MB hard disk. The other was a ’486, 
66MHz PC with an ISA bus, 8MB RAM, and a 240MB hard 
disk. 

Training was offered to us by two vendors, however, 
since we wanted to treat all packages equally, we relied on 
tutorials and our amazing 3D cerebral senses (plus plenty 
of trial, error, and reboots) to get us up the learning curves. 
And since many smaller companies can’t afford the luxury 
of formal training, we thought this approach might even 
provide us with a more useful evaluation of the packages. 

In evaluating the products, we decided to concentrate 
on four major categories of criteria. These categories were 
Interface, Learning Curve/Tutorials/Documentation, Basic 
Feature Set, and Advanced Modeling Tools. The need to 
evaluate basic feature sets and advanced modeling tools is 
obvious. But lest you think that evaluating things like In- 
terface and Documentation are unimportant, ponder this: 
What good is a package that has complete Boolean and 
trim capabilities on advanced surfaces if 1) you can’t find 
the command, or 2) you can’t make the command work, or 
3) when you're in trouble at 9 p.m. and Tech Support has 
closed, the documentation consists of 10 words about how 
to perform a given function. 

In addition to these categories, we also had planned to 
evaluate the tech support services provided by the ven- 
dors. But accurately gauging tech support was surprisingly 
difficult. Quite simply, when you call from Computer 
Graphics World for tech support, there are a few things 
that DON’T happen. First, you’re not told to fax or e-mail 
your problem. Second, the amount of time spent waiting is 
not a function of the amount of dollars you pay annually 
for tech support. Third, your call is not handled by just 
anybody who happens to be free but rather is often han- 
dled by the Tech Support manager personally. 

The one thing that we can say, however, is that, regard- 
less of whether you’re an occasional or heavy Support 
user, don’t be surprised to pay as much as a thousand big 
ones to have your questions answered in a timely fashion. 
As a result, individual users may well find that user 
groups and bulletin boards are a much more attractive al- 
ternative. 


And the Envelope, Please... 

So there you have the parameters and goals of our com- 
parative tests. Now for a quick summary of our findings 
before moving into the nitty gritty details of the tests. 

This is obviously the tricky part, since any comparative 
evaluation carries with it some degree of subjectivity. As is 
the case when comparing any type of software packages, 
the thing to remember is that all programs have their 
strengths and weaknesses, and the most important thing is 
for users to compare a package’s capabilities with their par- 
ticular needs. 

And of course it’s understood that most users who have 
been with the same CAD package for a few years tend to be 
protective of “their” package, and don’t take criticisms of 
their package lightly. 

But despite all that, Pll avoid taking the coward’s way 
out and voice my opinion that there are, in fact, some im- 
portant differences between these packages and that only 
three of the packages will really be viable choices for most 
CAD users. 

First of all, it’s important to note that all of the programs 
handled the basics with ease. The basics include support 


for multiple levels and line styles; simple elements such as 
lines, arcs, circles, polygons, and splines; move, copy, 
scale, rotate, mirror, and change functions; attributes, de- 
fine selection set, group, create component libraries (parts, 
cells, etc.) and so on. All of the programs allow the use of 
simple algebraic equations and dimensioning. In fact, 
every program had associative dimensioning as standard 
equipment. 

Despite these kinds of similarities, there were also some 
important differences between the packages. It is based on 
those differences that I offer these final conclusions. 

First of all, if you’re a novice to 3D CAD, my advice 
would be to choose between Cadkey and AutoSurf. Both of 
these packages will get you up to speed quickly and won’t 
require a degree in nuclear physics to do it. 

Cadkey takes a very no-nonsense approach to design, 
and this is probably why it seems to have earned itself the 
unofficial title as the package of choice for tool shops. If 
you're used to traditional drafting and detailing of parts, 
Cadkey is hard to beat, especially if you’re working with 
machined parts. The interface is a bit on the primitive side, 
but it definitely seems to have the experience in the world 
of CNC. 

However, if you are heading towards CNC and you pre- 
fer a slightly warmer approach, you’ll find plenty to appre- 
ciate with AutoSurf. In all honesty, before I started this 
test, I was prepared to dislike AutoSurf, but it really sur- 
prised me with its capabilities. Autodesk is definitely mov- 
ing in the right direction with this product. And while it is 
the youngest member of the “Software-on-Steroids” group, 
it is backed by what is perhaps the most stable company in 
the industry. 

Learning curve aside, of the four packages we looked at, 
Intergraph’s MicroStation was clearly the winner in my 
mind in terms of flexibility, price/performance, and overall 
value. This package is the only one that allows you to easi- 
ly switch between architectural and engineering 
files/specs on the fly. Its visualization capabilities are ab- 
solutely phenomenal, and of all the packages, this package 
allows you to “do” the most 3D for the lowest price and 
with the least amount of external support. Its menu system 
sets the standard for the industry, and the fact that Inter- 
graph has already ported it to NT and Unix while the other 
vendors are still talking about doing so helps ensure that 
MicroStation is safe for the future. 

Clearly, the odd man out in my opinion is Computervi- 
sion’s Personal Designer. Although I often had the feeling 
that Personal Designer may very well have the strongest 
suite of tools, especially surface tools, the program’s poor in- 
terface and weak documentation left me with the frustrating 
feeling that the program itself had prevented me from ever 


FEBRUARY 1994 COMPUTER GRAPHICS WORLD * 23 


Image courtesy of Autodesk 


really being able to produce anything substantial with it. 

In this age of Window interfaces and interactive mul- 
timedia, the importance of user-friendliness shouldn’t 
be underestimated. I can only hope that Computervision 
takes better note of that fact, lest they become another 
unwilling spectator in this ever-evolving industry. 


utodesk’s Au- 
toSurf/Auto- 
Mill package 


(which we will refer 
to from here on out 
as just AutoSurf) 
works as either an 
add-on module to 
AutoCAD V.12 or as 
a stand-alone package. (As a module, the software is now 
shipping as Version 2.0.) Since the purpose of our four-way 
comparison was primarily to focus on the surface and me- 
chanical 3D design abilities of the packages with an under- 
standing that we also expect a reasonable level of dimen- 
sioning capabilities, and since the stand-alone version of 
AutoSurf contained all of the advanced modeling func- 
tions, we evaluated the package in its stand-alone mode. 

Besides running under DOS, AutoSurf also runs under 
OS/2, although it’ll take some work on your part to make that 
happen. However, the program won’t run under Windows. 

For the most part, the installation was straight forward. 
The ReadMe file provided the extra modifications that 
were necessary for the Autoexec.bat file, and with just a 
minor path problem that confused the security program, 
we were up and running. Daisy chaining the keys of the se- 
curity devices was slightly less predictable as sometimes 
the system would boot with the daisy chain, while other 
times miscellaneous error messages would scroll across 
my screen upon start-up. 


Autodesk Inc. 
2320 Marinship Way 


Sausalito, CA 94965 
415-332-2344 
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Interface 

The interface is of comparable size to that of Personal De- 
signer, however, its menus are much cleaner and less intru- 
sive. In fact, for a text-based menu system, AutoSurf is 
quite friendly. Unfortunately, it isn’t compliant with any of 
the major window interface standards nor are the key com- 
mands. For example, delete functions are delegated to the 
“DP” key as opposed to either the standard Delete or Back- 
space keys. However, OS/2 and some Unix users will find 
that the mouse commands are familiar, as the program re- 
lies on the right mouse button for selecting menu items. 

One of the programs handiest features is something that 
some might view as inconsequential. When working with 
certain commands, the cursor changes to an icon of the 
mouse with the appropriate button lit up indicating what 
you need to do to take the next step. This makes it much 
easier to work with the program, especially if you’re some- 
one who works with a number of programs or works with 
complex parts. Unfortunately, this gorgeous little detail is 
used sparingly throughout the program. 

The views in AutoSurf are all truly active at all times. 
View controls are wonderfully easy to use and the dynam- 
ic view rotation earns this program points. On the other 
hand, resizing windows on the fly is not an option. 

Perhaps if the windows could be customized for size 
and location, the view pull-down menu might seem easier 
to use and the many pre-defined view set-ups could be 
eliminated from the mouse-key menu, freeing up space for 
more useful commands that are buried in weird locations 
elsewhere. Without tear-off menus, unless you can remem- 
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ber the enormous amount of keyboard short-cuts, you will 
often find yourself three to five levels deep in the menu. 


Learning Curve/ Tutorials/ Documentation 

Of our four contestants, AutoSurf came with the 
strongest set of tutorial documentation. Not only is it rea- 
sonably straightforward and intelligible, but it’s the only 
one that gives examples that truly bring you through the 
majority of the program’s tools. The discussions offered on 
splines and surfaces are a wonderful primer for those new 
to advanced modeling and surface manipulation. 

Not that the documentation is perfect. The tutorial in- 
formation on using rendering and other visualization com- 
mands, for example, could be enhanced. Indeed, the sec- 
tion in the documentation on shading/rendering leaves a 
fair amount open for interpretation and trial and error. 


Basic Feature Set 

Unique to AutoSurf is the concept of a buffer-level line 
command that behaves as a construction tool. These action 
lines, as they are called, are quite handy. They can be 
placed and used for setting up linear, radial, and spline el- 
ements as well as for creating selection sets for elements. 
They are temporary elements that are never placed in the 
actual database and, as such, serve as a convenient method 
of vectoring through space while leaving a trail of bread- 
crumbs behind you to prevent you from getting lost. 

The Hot List is another convenient method that Auto- 
Surf gives users for creating temporary selection sets. Cre- 
ating a Hot List can feel bulky at times; however, the abili- 
ty to create a selection set that is independent of displayed 
levels and other attributes is an excellent convenience. 
The Hot List menu comes complete with masks for every 
possible attribute. 

One of the biggest gripes about this reasonably thorough 
program is the weakness of the Undo/Redo buffer. For 
some reason, Autodesk has bestowed the cute name Oops 
on the Undo command, even though I don’t know of any- 
one who’s unsure of the meaning of Undo. But more im- 
portantly, the command is inconveniently hidden halfway 
down the Edit menu. Moreover, the buffer for this com- 
mand is insufficient, allowing only one Undo at a time. 
(Autodesk claims that this is not the case with AutoCAD, 
therefore, I am not sure why the two don’t behave the 
same.) 

Another complaint with the Autodesk program is that it 
consistently feels bulky once a file grows to contain more 
than a handful of advanced surfaces. Once that happens, 
the time required for switching viewports or view set-ups 
begins to degrade noticeably. 

Back on the positive side, the Group As command is 
just what it says it is, and it’s even polite enough to ask 
you to name your new group, a convenience that can’t be 
understated if you’re working with complex designs. 

Also, delineating items for cross-hatching is effortless, 
as are adding areas to and subtracting areas from an exist- 
ing item. And as any seasoned modeler or animator knows, 
it’s real easy to get lost in 3D when working with splines; 
however, the folks at Autodesk have done their best to arm 
you with a life vest. Defining an alternate working plane is 
simply a matter of picking any three points in the scene 
that define that plane. 

Surfaces also are generally handled with ease, although 
for a program that is basically strong in its 3D capabilities, 
there are some quirks that definitely need to be addressed. 
For example, the program uses dashed lines to indicate 
surfaces, and when working with complex parts, this can 
get quite confusing. 
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For the graphic artist, 
multimedia producer or the 
busy document image 
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problem. 
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The Fujitsu DynaMO, Never 
before has an optical drive 
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writable cartridge 
saves up to 128 
megabytes. 


(Roughly the equivalent of 88 
3.5-inch double-density disks.) 

And because they’re 
removable, and each data 
cartridge has a life of 30 
years, you have virtually 
unlimited capacity for all of 
your storage needs. 

Get more information on 
the Fujitsu DynaMO. Call 
1-800-831-4094. Or, to receive 
the facts by fax, just dial 


1-408-428-0456 from your 
fax machine and request 
document 1367. 

You'll be surprised at 
how easy it is to store 
megatons of memory in the 


smallest model ever. 
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Dimensioning capabilities are decent, however the lack 
of associative dimensioning when the package operates as 
a stand-alone program is disappointing. 


Advanced Modeling Tools 

Although AutoSurf appears to handle most advanced 
functions, such as imposing splines onto complex forms, 
with ease, there are things to watch out for. For example, 
although it’s fairly easy to project complex curves onto ad- 
vanced shapes, offsetting the curves can yield some unpre- 
dictable results. Also, filleting NURBS surfaces requires 
you to maintain construction lines that were used to build 
the surface. And I found that attempts to place a fillet and 
join two Coons Patches worked inconsistently, leading to 
disappointment more often than not. 

One nice feature AutoSurf offers is its 3D splines dialog 
box. Even if you remember your geometry and trig, the 
concepts of poles and order can be difficult when using 
them in practice. The gang at Autodesk must have had the 
same thought when they created the 3D splines dialog box. 

Instead of having to figure out the order of your spline 
or whether or not you should select a least squares algo- 
rithm, AutoSurf simply asks you to choose from one of 
three creation types. Once you’ve done that, the program is 
willing to do most of the tough work for you and often can 
produce the curve you want without the sweat. 

Finally, I have to say I was disappointed in AutoSurf’s 
lack of rendering tools. Considering that Autodesk is under 
new management and is clearly interested in gaining even 
bigger portions of the market, and considering that it’s 
made such dramatic strides in rendering with its AutoVi- 
sion line, I thought the level of rendering quality actually 
provided by the AutoSurf program itself was shameful. I 
suspect that once Autodesk gets a look at MicroStation’s 
incredible rendering capabilities, that will change. 

As a quick post-script here, I should also note that Au- 
toSurf appears to have decent support for basic CNC 
milling and other machine controls, though this was not 
something I examined in depth. 


and its additional 

IGES and Ad- 
vanced Modeler ex- 
tensions was basi- 
cally pretty easy. 
The system didn’t 
rely on any heavy 
system level modifi- 
cations, though it was quite unforgiving in terms of color 
drivers. As was the case with the other two hardware- 
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locked programs (AutoSurf and Personal Designer), daisy 
chaining the keys yielded unpredictable results. Besides 
running under DOS, Cadkey will run under OS/2 and 
under Windows as a DOS application. 

Although Cadkey’s documentation claims that the soft- 
ware requires a minimum of only 8MB of RAM, we found 
that when we ran with anything less than 12MB, we were 
able to pour a cup of coffee in the time required to open 
reasonably complex model. 


Interface 

The menus, with the exception of the Advanced Tool- 
bar, are reminiscent of the old days of AutoCAD and Mi- 
croStation. But while it is the most primitive interface at 
face value, it is at least consistently implemented and pre- 
dictable enough that it is easy to use. 

Try to think of the Cadkey interface as Mr. Rogers. It’s 
old and sometimes tired but always dependable. And as 
long as you do precisely what Mr. Rogers asks of you, he 
will keep you warm and safe from those complex com- 
mands that spook users and CPUs. However, should you 
plan on purchasing Cadkey, you might want to get an older 
style keyboard with function keys down the left-hand side, 
since the text menu system is heavily reliant upon the F1- 
F10 Function keys. 

All in all, this interface is probably the least helpful in 
terms of productivity. However, at no time does it pretend 
to be something it isn’t. And as weak as it is, it simply 
won't frustrate a new user as many interfaces do. 

Just like the viewers of Mr. Rogers, Cadkey has a short 
attention span, offering only a single level Undo buffer, 
and no Redo function. Extremely annoying sometimes, but 
overall still harmless. 


Learning Curve/ Tutorials/ Documentation 

Thanks in large part to the rudimentary on-line tutorial, 
the learning curve on Cadkey is probably the most gentle. 
The tutorial not only gets your feet wet quickly but, be- 
cause it’s on-line, it can help you figure out what to do 
next on those rare occasions when you don’t understand 
something and make a mistake. 

There were three instances when the tutorial actually 
locked up my machine completely. However, this problem 
was alleviated when I switched from a machine with 8MB 
RAM to a machine with 20MB. Overall, the on-line tutorial 
was extremely helpful, and I think it’s an idea that all ven- 
dors should consider implementing. Because of it, I was 
able to get up and running on Cadkey faster than on any of 
the other programs. 

Even the documentation is put together in a way that 
indicates that somebody other than a programmer looked 
at it to ensure that the tutorials were easy to follow. A 
minor shortcoming is that there are not enough tutorials, 
nor do they take you deep enough into the program. For 
example, the documentation is very light in its examples 
of complex curves, splines, and surface manipulations. 


Basic Feature Set 

Commands are articulate and straightforward, yet overall, 
this software generally behaved the slowest for updating 
and calculating such basic operations as moving and copy- 
ing. The sluggishness was even more apparent when per- 
forming such basic operations as placing 3D solid primitives 
or creating a ruled surface between two arcs. File operations 
such as Save/Read were so lethargic I could read about three 
to five pages in the manual during each AutoSave routine 
that the software committed every 15 minutes. 

View commands are as easy to use in Cadkey as they 
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are in AutoSurf. This is also true for establishing active 
working planes in alternative views. However, the 
process for modifying window setups and layouts could 
still be improved, and resizing on the fly is not available. 
While setting up a window layout is not difficult, it, like 
most Cadkey commands, requires more steps than appear 
necessary. 

The process for defining 3D entities that are based on 
extrusions is handled with a unique approach. An entity, 
such as a multi-sided polygon is copied across in join 
mode, which allows for the simplest manner of modify- 
ing the attached surfaces. Without using Booleans, cor- 
ners are trimmed as if they were treated by simply modi- 
fying the respective lines and projecting them to a new 
intersection. Drilling holes is also done with the ease of 
copying an element. 

Making basic modifications to surfaces at first seems 
awkward because the modification tools for surfaces are 
limited to the Element Attributes box for each entity. But 
you eventually get used to that. It is entirely possible that 
these extra steps are what some users feel give them com- 
plete control in Cadkey, although, in truth, there doesn’t 
seem to be any more control in Cadkey than in any other 
package. 


Advanced Modeling Tools 

Of all the packages we looked at, Cadkey was the only 
one that requires users to pay extra for advanced modeling 
(trim curves, Booleans, advanced surface tools) capabili- 
ties, which are all basically confined to the Advanced 
Modeling Extension. This add-on module will set you back 
an additional $995 over the $3495 base price. However, if 
you're going to use Cadkey for anything more than basic 
part layout, the Advanced Modeling Extension module is 
really an essential tool. 

It’s in the Advanced Extension Modeling module that 
you really find the most exciting aspects of Cadkey. Trim 
curves are handled easily and reliably, and there are as 
many ways to skin the proverbial 3D cat here as there are 
in any of the other packages. 

Surfaces are handled with the same dexterity with 
which the program treats basic wireframe modeling. How- 
ever, of the four packages I reviewed, I found Cadkey to be 
the most constraining when you simply wanted to play 
with free-form surfaces without first having a well-defined 
object in mind. It’s not that the package was difficult to 
work with. The feeling of confinement was more a func- 
tion of the package’s complete methodology. 

For example, when you want to create a spline, the 
package requires you to place points in a semi-interactive 
state. But the spline doesn’t appear until the last point has 
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been placed. Because of that, you are then forced to spend 
a fair amount of time going back and manipulating the 
spline. 

One of the greatest strengths of Cadkey is the fact that it 
is the only one of the four programs to provide true solids. 
And while they’re implemented in a partial manner, they 
work with incredible ease in terms of Boolean operations. 
Cadkey is also the only program of the crowd to ship with 
very reliable analysis tools that are completely integrated. I 
especially liked the package’s tools for calculating an ob- 
ject’s centroid, the actual center of mass for a solid object. 
For some, using this tool once will make you wonder how 
you ever survived without it. 

All in all, I was most impressed with Cadkey’s solids 
capabilities. Almost everything it does in solids it does 
well. And given its strengths in this area, it’s something I’d 
like to see the package expand on. 


n an industry that 
typically requires 
in excess of 12MB 
of hard disk real es- 
tate, MicroStation 
scores lots of points 
for being available 
on CD. Besides the 
storage savings this affords, it also makes installation ex- 
tremely easy. 

Though not tested here, one of the other nice things 
about the program is that its license manager is platform 
independent. If you have three cuts for the PC, two cuts for 
an HP, and one for a Sun box, all seven of your keys can re- 
side on the server, allowing any seven users on your net- 
work to log in from any machine that has been loaded with 
the software. 

In terms of operating system support, MicroStation was 
clearly the most flexible package we looked at. It will run 
reasonably well under Windows with a performance 
degradation that is acceptable, though it clearly doesn’t 
run as fast as it does when it’s running in native DOS. You 
also can order MicroStation as a native NT version (which 
we did not test) or run it under OS/2 (which we did test). 
When running under OS/2, the product behaved just as 
well as it did under DOS, without any degradation in per- 
formance. 

Flexibility also shows up as a strength of this package 
in terms of its ability to switch easily from an architectural 
setup to a mechanical setup via its pre-determined work- 
spaces and seed files, which automatically load the appro- 
priate tools and settings respectively. 

The downside to MicroStation is that it is the only 
package of the four that doesn’t include any CNC capabili- 
ties in the core package. 


Intergraph 


Huntsville, Al 35894-0001 
205-730-2000 
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Interface 

Since the late ’80s, Intergraph has spent a lot of time, 
money, and research developing icon-based interfaces. 
After working with the other three packages, it became 
quite clear that the effort was worth it. Granted, until you 
get acquainted with it, the interface can feel intimidating. 
However, it was by far the most flexible and easy to cus- 
tomize. This may very well be the strongest interface in 
the entire 3D computing industry. 

Of the four packages, MicroStation is the only system 
with tear-off menus that behaved reliably, predictably, 
and non-intrusively. It is also the only one with an inter- 
face that adheres to an accepted standard (Motif). This is 
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a large advantage if you work in a multi-platform envi- 
ronment. Also, the deepest you can go in any menu is 
two layers deep. (AutoSurf and Cadkey can sometimes 
land you down four levels.) 

Rounding off the attractiveness of this interface is the 
View interface, which allows each window to be resized 
and moved without invoking additional menus, and the 
interactive point-and-click custom palette builder. This 
allows each user to build his or her own custom palettes, 
store them on a server, and access them from any ma- 
chine they happen to be working on. 

On the down side, although MicroStation’s dynamic 
panning works well, defining alternate working planes 
(non-parallel to standard orthographic planes) is much 
easier in the other three packages. 


Learning Curve/ Tutorials/ Documentation 

With so many tools laying about in your toolchest, it’s 
probably not surprising that it takes a substantial amount 
of time to know when, where, and how to use each tool. 
And, unfortunately, the tutorials aren’t as helpful as they 
could be. Though greatly enhanced over the prior versions, 
they are geared too strongly towards the architectural and 
drafting markets. And though there are decent examples 
on 3D, more enhancements are necessary. 

Help is available on-line, and if you have the room on 
your disk, opt for it when you install the program. 


Basic Feature Set 

Where AutoSurf relies heavily on the use of Action 
Lines, MicroStation relies on its own buffer level construc- 
tion device, the Tentative Point. The Tentative Point is a 
small detail of a feature that allows you to do many of the 
same things that the Action Line allows you to. 

The real benefit of the Tentative Point is that it allows 
you to select a point relative to another entity by snapping 
to the endpoint or pre-determined subdivision of the enti- 
ty, and then using a delta command (the distance from the 
tentative point in x, y, and Zz) to locate the starting point for 
your entity. 

MicroStation is the only package to include perspective 
camera options; however, this feature would be even nicer 
if it could be used interactively. 

The rendering capabilities offered in MicroStation are 
by far the most robust of the pack, and the tools offered in- 
clude the ability to render texture maps, spot lights, and 
shadows and create a simple flythrough of a project with 
all of those attributes. If you’re still not impressed, Inter- 
graph is also the only vendor that still supports Pixar’s 
Renderman via RIB output. 

Finally, MicroStation is unique in its offering of refer- 
ence files, an incredible tool whose concept the other ven- 
dors have yet to appreciate. The power of this tool is hard 
to overstate. Reference files allow you to attach, view, and 
copy other files inside of your active file without harming 
the original file. For large projects or design groups, this 
ability quickly becomes indispensable. 


Advanced Modeling Tools 

Fine tuning the advanced modeling commands in order 
to get the results you expect requires some trial and error 
at first, but overall the effort is worth it. When you see the 
package, there is a small unassuming check box that al- 
lows you to create splines based on the Catmull-Rom 
spline in addition to all the usual suspects. For those of us 
who work with free-form and sculpted surfaces for items 
such as consumer electronics or bottle design, the Catmull- 
Rom spline is the tool that allows you to take a construc- 
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tion line filled with vertices and get a nice soft spline that 
actually passes through all of the points without giving 
you the “tangent point from hell.” 

Once you get used to this methodology, there are few 
surfaces you can’t construct and, equally important, pre- 
view with reliable images. Lofting a surface of splines 
yielded some of the nicest shapes I’ve seen, including 
those that were done on modeling packages that cost three 
to four times as much as MicroStation. 

After working with all four packages over a period of 
three months, I found that while all of the packages 
worked well, the thing that often tested the limits of a 
package the best was asking the package to place a fillet 
and trim two Coons patches. It was here that MicroStation 
consistently outperformed the other competitors. 

One of the things that most disappointed me about Mi- 
croStation was its complex analysis tools. They often 
worked sporadically, and they were completely unforgiv- 
ing. Area calculation was reliable, however, the centroid 
and volume calculations were cranky at best, rarely result- 
ing in a readout of anything more than “surfaces not 
closed.” It should be noted that they did behave when the 
model being analyzed started as a primitive that was then 
subjected to various Boolean functions. 


he installation 
Toreces for Per- 

sonal Designer 
was by far the most 
painful of the group. 
Although the actual 
process of installing 
the disks was easy 
enough, the fun 
stopped after I had completed the physical install and 
faxed in my request for a security code. It took two days 
and three phone calls through Computervision’s elaborate 
telephone obstacle course before the “Keymaster” respond- 
ed and the fun could continue. 

The next thing I found was that if you have an interest 
in using anything besides key in commands, you have to 
actually compile your own menus. This process, which at 
first seemed trivial, required 45 minutes. Since I was new 
to the package, the process was repeated three times until 
the right combination could be worked out between my 
video drivers and the menuing system. (If you make the 
wrong selection, you wind up with two layers of pull 
down menus across your screen.) 

Perhaps the most disappointing aspect of my experience 
with this software was the lackadaisical attitude of the Tech 
Support department at Computervision (CV). It seems to 
me that a company should want you to feel good about 
your software selection and, if nothing more, they should 
be eager to get you up and running on your new program 
after you have dropped $4000 on it. But that didn’t seem to 
be the case. Clearly CV’s target market for Personal Designer 
is its existing set of CADDS users, not new users. So if you 
ever question a feature on the package, be prepared for the 
answer that CV’s old users love the changes. 

Overall, between the multiple compiles and the trial 
and error of selecting the proper drivers, Personal Design 
gets the dubious award of being the most difficult package 
to install and live with. Attempting to run the program 
under either Windows or OS/2 was a complete failure. 
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Interface 
At first glance, the interface looks quite strong. It is a 


Verb-Noun interface that mixes text with some icons. 
Though it appears to be intuitive, it rarely feels that way. 
On the plus side, the tear-off menus are extremely conve- 
nient, and you’re never more than two layers deep ina 
command. Yet the predisposition of the tear-off menus to 
close after being used once seems a bit strange if not out- 
right annoying. Also, even though the tear-offs sport sim- 
ple and clear icons, they are at least twice the size that 
they need to be. 

Personal Designer does offer a large Undo/Redo buffer, 
which is nice. But just when you were thinking you could 
get pretty comfortable with the interface, there is the issue 
of view controls, or the lack thereof. Here it becomes quite 
apparent that Computervision was after a retro-look for its 
view interface. 

The controls will remind you of the flexibility ofa 
1960s mainframe. You can’t simply select a standard Top, 
Front, Side, and Iso view configuration. Believe it or not, 
you must “manually” define each of your orthographic 
views by keying in the parameters and axis coordinates of 
the isometric view. This is the type of interface that leads 
government workers to shoot innocent co-workers. 


Learning Curve/ Tutorials/ Documentation 

Much like the installation, the tutorial starts easy 
enough, but it goes downhill from there. Concepts tend to 
be just briefly explained before you are referred to another 
chapter for more information. This journey, if taken, will 
consistently frustrate you. 

The documentation is clearly the weakest in the group, 
and perhaps an additional reason for the vertical learning 
curve. Moreover, the tutorial apparently comes from a pre- 
vious version of the software, since the interface is not 
even covered. And it walks you through the program using 
such intuitive commands such as “:Ins cir rad .5”. 

As for the on-line “Guided Tour,” it’s essentially slow, 
meaningless, and of little real educational benefit. One-by- 
one, it redraws each menu and sub-palette with the speed 
of a tortoise, and all it succeeds at doing is agitating you 
enough to search your directories to ensure that the file is 
permanently banished from your system. Once you dis- 
card the Guided Tour, you might also consider losing the 
Personal Assistant window, which is there to provide you 
with prompts for key-ins. However, again, its size is quite 
overdone. 

To further add to the frustration, there are additional 
unique features such as in the area of window control that 
will, when you ask to “zoom out,” actually zoom out of all 
your views simultaneously. The problem is that the views 
don’t simply move the viewpoint further away in each 
view (with the geometry inside of each window getting 
smaller as you get further away), but rather the windows, 
border and all, actually get smaller all together. Neat trick? 
I thought it was a bug, however, CV’s Tech Support ex- 
plained that this is actually a design feature. 


Basic Feature Set 

Overall, the program has an extremely robust feature set, 
once you get used to the cryptic style of entering com- 
mands. In addition to the staple export formats of DXF and 
IGES, the program also provides export to Computervision’ 
high-end CADDS format. 

Personal Designer relies extensively on keyboard com- 
mands, even more so than Cadkey. However, the program, 
as is the case with all four programs, allows for relatively 
easy creation of macro’s. And though the program’s archa- 
ic, barbed wire interface is reason to hate it, there are some 
neat features tucked inside. 


For people involved with projects that require a lot of 
input of data points, the program has the nice ability to 
read a text file and then create a series of either lines, 
strings, or points from the data file. Another well thought 
out feature is the program’s ability to easily cross-hatch 
even the most complex shapes. 

Another nice feature of the program is its “ANIMATE 
FIGURE” function. This function allows you to show a 
part (not rendered) moving along a spline path. This fea- 
ture can only be used with lines, arcs, and strings, but even 
though that means you can’t use more complex elements, 
the program does allow you to “Explode” such elements to 
a more primitive composition. If you’re working on a prod- 
uct that has a few parts that must mate, fit, open, or move, 
this is one of the most indispensable features you will ever 
come across in a CAD program. 

All of the programs we tested allow for grouping of ele- 
ments, but Personal Designer also lets describe the rela- 
tionship as a Parent-Child relationship, again an especially 
useful methodology for complex parts design. 


Advanced Modeling Tools 

More often than not, this program often reminded me of 
a young ballplayer who spends too much time pumping 
up on steroids. Strength is never a problem, but grace, 
style, and not knowing when to use all of its muscle might 
best sum up the problems with Personal Designer. 

Despite the awkward and unforgiving nature of its 
tools, the program does leave you plenty of options for 
constructing some of the tougher surfaces. And the real 
treat of the program is its extremely robust and handy ma- 
nipulation tools. Whereas all of the programs will allow 
you to transform two adjoining NURBS surfaces into one 
surface, Personal Designer will even clean up the resultant 
surface nicely. 

Among the program’s manipulation tools is a suite of 
trim curve options. Of these, my undisputed favorite is the 
“NSURFACE UNTRIM” command, which allows you to 
“untrim” a previously trimmed surface so that it reverts 
back to its original borders. Equally useful is the program’s 
“Compare Surface” command, which provides the user 
with the ability to find the distance and angle between the 
edges of two surfaces. If you have ever had your tooling 
vendor tell you that “...your model has some open surfaces 
in it...” you'll find this information indispensable. 

Overall, I often had the feeling that Personal Designer 
might very well have the strongest suite of tools, especially 
surface tools, of all the packages. However, the program’s 
poor interface and its weak documentation tended to leave 
us feeling extremely frustrated more often than not.—CGW 


FEBRUARY 1994 COMPUTER GRAPHICS WORLD « 29 


Image courtesy of Computervision 


SPECIAL REPORT 


DIGITAL ADVENTURES 


IN ENTERTAINMENT 


Part Two of a Two-Part Series 


READY FOR 


BY BARBARA ROBERTSON 


eople inside the industry call it location-based 
entertainment (LBE), a rather dull label for the 
colorful rides and games in carnivals and 
amusement parks. It’s here that you're likely to 
see people riding roller coasters, water slides, 
and carousels; buying cotton candy, hot dogs, 
and donuts; standing in front of video game machines. 
And it’s here, in location-based-entertainment land, that 
many computer graphics, simulation, animation, and 
virtual reality companies sense a market just about to 
ripen. 

What these companies are producing—want to pro- 
duce—are three-dimensional, interactive, real-time 
computer graphics worlds—worlds that some people 
name “simulation” and others happily label “virtual re- 
ality.” Some say they’re creating rides, some say games, 
some call what they’re making “experiences.” 

Here’s why they’re excited: Because the experiences 
are software programs, they’re reprogrammable. While a 
roller coaster is always a roller coaster, a virtual subma- 
rine can become a space ship or a time machine when a 
fickle public wants something new. A second reason 
people are excited is because these experiences can be 
labeled with what many believe are the magic market- 
ing words: “virtual reality.” A third reason: The market 
is growing. Not only are location-based entertainment 
“play” centers of various sizes being built by companies 
such as Sega, and added to shopping centers by compa- 
nies such as Edison Brothers Stores, high-tech LBE ex- 
periences have become appropriate for sports bars, 
zoos, and museums. Fourth: There are already a hand- 
ful of success stories. “We're seeing a stage of uncon- 
tained euphoria,” says market analyst John N. Latta of 
4th Wave Inc. (Alexandria, VA). 

“The demand is right here, now,” says Steve Lakins 
of GreyStone’s Defense Simulation Division (San 
Diego). GreyStone’s Commercial Division has produced 
two demo rides and a game for the multipod 
Chameleon (Philadelphia) theme-park machine. With 
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Angel Studios, an animation company in Carlsbad, Cal- 
ifornia, GreyStone created the SGI Onyx-based Pteran- 
odon ride seen in Silicon Graphics’ Discovery Park at 
SIGGRAPH ’93 and in the MIPS Technology booth at 
Comdex ’93. Now, GreyStone is working on a VR adver- 
tising campaign for a major beverage manufacturer. 

“T get a business plan about once a week,” says Tom 
Garland, director of Interactive Entertainment Strategic 
Market Development for Silicon Graphics (Mountain 
View, CA). 

“We’re an eight-month-old, 10-person company, and 
we've got a tiger by the tail,” says Drew Markham, pres- 
ident of Xatrix Interactive Design Inc. (Burbank, CA). 
Xatrix worked with Gemini Technology Corp. (Irvine, 
CA), a simulator company, to produce a demo of a pro- 
posed hovercraft racing simulation game they call 
Speedscape. They showed Speedscape at the Interna- 


A WILD RIDE? 


tional Association of Amusement Parks and Attractions 
(IAAPA) conference in November of last year. The fol- 
lowing week, says Markham, “We got a call from one 
euy who wants to buy eight, another who wants 24. 
We're a little company doing as a labor of love a proto- 
type of what we want to do.” 

4th Wave estimates that purchases of VR equipment 
by operators of public play installations will grow from 
$33 million in 1993 to $64.5 million in 1996; that the 
amount of money the public spends to play with this 
equipment will grow from $18.8 million in 1993 to 
$91.3 million in 1996. They count, in these numbers, 
products ranging from Cybertag from Alternate Worlds 
Technology (Louisville, KY), a ’486-based, one-player, 
shoot-the-robot VR game that sells for less than 
$20,000, to the new Virtual Adventures from Iwerks 
Entertainment (Burbank, CA), an ESIG2000-based, 
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A second generation of 
real-time, interactive 
3D computer graphics games 
are coming to market. 
Call them virtual reality. 
Call them simulations. 
They’re wonderful. 
But can they survive: 
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The Loch Ness Expedition (above) from Iwerks (Burbank, CA) and 
Evans & Sutherland (Salt Lake City) gives teams of people inside a 
Simulated submarine about 10 minutes to rescue the eggs of an 
endangered species. At Virtual World in Walnut Creek, California, 
people battle “mech tech” robots and race hovercrafts on the surface 
of Mars (right). 


eight-capsule (six players per capsule) system that sells 
for less than $2 million. 

More in the low to middle price range are three of the 
best-known and most-successful LBE companies: Kin- 
ney Aero, Virtual World Entertainment, and Virtuality. 
Any new company will owe much of its success to the 
pioneering work done by these three. 

Kinney Aero’s first Fightertown, built around the US 
Air Force fighter aircraft culture, opened in May of 
1992 in Irvine, California. At the newest location in 
nearby Lake Forest, players can fly an F-104 Star Fight- 
er, F-111 Aardvark, F-16 Falcon, or F-14 Tomcat with 
full motion base. Since the simulators are networked, 
pilots can participate in multi-aircraft strikes and pit 
their skills against each other. Costs range from $24.95 
to $49.95 for a half-hour briefing and half-hour flight, 
with discounts for squadron and wing members. Each 
aircraft is supported by a ’486 PC and a Tellurian AT200 
Image Generator which produces 8000 flat-shaded poly- 
gons per second at a 30Hz frame rate. Fightertown is a 
SUCCESS. 

A second pioneering company is Virtual World Enter- 
tainment (Chicago). In 1985, Jordon Weisman and L. 
Ross Babcok III published BattleTech, the board game. 
In 1987, they formed VWE. In 1990, they opened the 
first BattleTech Center in Chicago, followed two years 
later with a center in Yokohama, Japan. In December of 
1992, Tim Disney acquired a majority stake in the com- 
pany. A third BattleTech center opened in Tokyo in 
June of 1993. And the company’s first Virtual World, 
billed as the world’s first digital theme park, opened the 
following month in Walnut Creek, California. 

BattleTech puts a pilot at the controls of a 30-foot-tall 
humanoid tank called a “Mech.” Up to eight pilots bat- 
tle in teams or in a free-for-all Mech attack. The pilots 
sit in stationary pods, each with a video screen and lots 
of switches and control buttons. More than 350,000 
tickets have been sold at BattleTech Chicago, with an 
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estimated 92% of those bought by males between the 
ages of 18 and 35. 

In Virtual World, BattleTech is joined by a second ad- 
venture called Red Planet, an attempt to attract a wider 
audience. Pilots on Mars fly through a maze of industri- 
al landscapes in souped-up mining hovercrafts. Each 
adventure lasts about 30 minutes and costs $7 to $9. 
Actual play time is about 10 minutes—the other 20 
minutes are spent in pre-briefings and post-game re- 
views. You walk through the door of the facility into an 
environment described as “Jules Verne meets Blade 
Runner.” You’ve landed, so they’d have you believe, in 
one of the sites of the Virtual Geographic League found- 
ed in 1985 by Alexander Graham Bell and Nikola Tesla 
with the goal of discovering and exploring other 
worlds. There’s a reservations desk, explorer’s lounge 
(where you can buy refreshments and merchandise), 
and a founders library (available for private parties). 

Virtual World’s games use relatively low-cost graph- 
ics processors and personal computers. The resulting 
lack of visual sophistication, Latta believes, may help 
explain why Red Planet, which more closely simulates 
a real experience (driving a car) than BattleTech (shoot- 
ing a robot), is less popular than its predecessor. 

The third early success is from Virtuality Entertain- 
ment Ltd. (Leicester, England). The company was 
founded as W Industries Ltd. in 1988 by Dr. Jonathan 
Waldern, an award-winning inventor, to develop the 
world’s first “Spatial Imaging System.” The first VR ma- 
chines were introduced in 1991. Now, according to 
Chris Yewdall, general manager of Virtuality Entertain- 
ment Inc. (St. Louis), the company has moved 150 ma- 
chines into the US market in 30 to 40 locations and has 
placed more than 500 machines worldwide. 

Today’s system comes in stand-up and sit-down ver- 
sions. Both use the company’s proprietary head-mount- 
ed display called the Visette and are powered by the 
company’s Expality computer, which uses Amiga 3000 


Dactyl Nightmare, a simple tag game from Virtuality Entertainment 
Inc. (St. Louis), has become known as the Pong of virtual reality 
since its introduction in 1991. The company offers several “exper- 
iences’ for its portable (pictured) cyberspace systems. 


cards with TI 34020 graphics chips. In the stand-up 
system, players inside a waist-high tracking ring con- 
trol the virtual world with a space joystick. The sit- 
down console, which looks like a real vehicle, includes 
a steering wheel for piloting the virtual vehicle. Among 
the “experiences” for these systems is a game that’s be- 
come known as the Pong of VR, Dactyl Nightmare. It’s a 
simple tag game played by four people in a surreal en- 
vironment. One of Virtuality’s most unusual experi- 
ences, however, is a WWI dogfight in which you fly 
with a comedic co-pilot. 

One disadvantage of all of these systems, and Virtuali- 
ty in particular, is the relatively low-quality graphics— 
especially when compared with those being shown now 
by new entrants in this market. (Virtuality produces 
1500 flat-shaded polygons per second at a 20-frame-per- 
second rate, a situation that will change when the com- 
pany introduces its new system this year.) On the other 
hand, the Virtuality system is portable and takes little 
space—as little as 25 square feet. 

Virtuality was first distributed in this country by 
Horizon Entertainment, a division of Edison Brothers 
Stores. Founded in 1921, Edison Brothers is the third 
largest non-department-store retailer, according to 
George McAuliffe, vice president and general sales 
manager. About four years ago, the company bought 
two video arcade companies. Now it owns 140 amuse- 
ment centers. “We’re the ‘location’ in location-based 
entertainment,” says McAuliffe. Recently, the company 
acquired a license from Paramount to operate “Star 
Base” entertainment centers in shopping malls that 
would feature derivative works, including VR rides, 
created with Spectrum Holobyte (Alameda, CA), from 
the movie Star Trek: The Next Generation. The much 
publicized plans to open 50 centers have been “compli- 
cated by the political turbulence at Paramount,” says 
Andy Halliday, president of Edison Brothers’ Mall En- 
tertainment Division. “I think it will happen. Maybe 
late 1994.” 

Meanwhile, the company is building anchor enter- 
tainment centers in shopping malls. The first “Exhilira- 
ma” is a 46,000-square-foot arcade in Memorial City 


What i is Virtual — — 


) “Virtual oe is an y artificial exper- 
_ ience where you control the outcome.” 


Allan Bowen, es SDI Virtual Reality Inc. : 
( ae @) 


“Virtual an isan H aderaciive 3D . 
oS experience that allows freedom of move-_ 7 
ment in an immersive environment.” 


_ Eddie Newquist, vice president and executive in _ 
_ charge of production, Iwerks Studio Division _ 
(Burbank, oo 


“More than one sense » engaged i ina a highly 

interactive « environment. Tt S$ not mecess- — _ 
_ arily immersive.” 
a N. Latta, ee 4th Wave e(Alesandia | 


“First, it’s immersion. ue shave Hie 7. 
illusion you’re within rather than looldae. i 
out at [something]. Second, you have free _ 
navigation rather than a limited selection 
_of places to go. Third, there’s interaction 
and reaction. In VR you need to have - 
_ things happen in a responsive way.” 


Ken Hilton, director of engineering, Visions of | 
laa ee and el San oo ay _ 


“| ‘find total immersion to ) be cete | 
_ It’s like tunnel vision. Our interpretation _ 
of VRis that it’s interactingina3D 
_ world where a player feels part of the 
- world.” : 


Michael Limber, director of computer animation, _ 
An ee s tudios (Carlsbad, CA) | 


“To me, VR is simulation withnew 

_ packaging.” | oo 

 . ie Ue Pn presdent Xatrix Interactive _ 
|. / oe Ine (Burbank, CA 


“A true VR system Is a telecommuni- . 
cations system. You can walk up to’ 
someone you've never met, introduce — 
_ yourself, beckon that person to follow — 
you, and explore a new world. Anything 
_ short of that is not virtual reality. 
_ Companies are making progress by using 
high-end enabling technology, but 

| without voice communication with — 

2 perce humans, they. miss true VR. 


Halliday, president of : the Mall Entertainm 
Division, Edison Brothers (SL. eee 
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When your studio hardware has a prob- 
lem, there’s really no problem. You just re- 
place it. 

But what about your own hardware? 
(Like your eyeballs.) If they go bad... well, 
you can’t exactly call toll-free to buy a new 
pair. 


RCS ScreenShields Provide 
Relief for Your Vision 


Fortunately, there’s a simple solution: 
ScreenShields™ from RCS. More than a 
simple anti-glare filter, a ScreenShield™ also 
reduces your exposure to radiation by a fac- 
tor of 200. 

At the same time, it provides the best 
viewing conditions you’ve ever seen. 


Brilliant Colors 


Sure, you’re concerned about light 
transmission. With ScreenShields™, rest as- 
sured that your colors shine through with 
nearly the same luminance. 

Hue is unaffected, of course, meaning 
you can easily calibrate your colors. 


The Low-Emission Myth 


You say you already have a low-emis- 
sion monitor? That’s fine if you’re sitting be- 
hind your monitor. 

Because most “low-emission” monitors 
aren’t shielded at the front, meaning you 
might as well be staring at Chemobyl. 

A ScreenShield™ from RCS turns any 
monitor into a frue low-emission monitor be- 
cause all ScreenShields™ meet MPR II low- 
emission standards. 


Easy to Install, Looks Great! 


A ScreenShield™ installs on your ex- 
isting monitor in minutes without any tools. 
Of course, it looks’ great, _ too! 
ScreenShields™ are available in a variety of 
sizes, fitting 14" - 21" monitors. 


More Affordable Than the 
Eye Doctor 


How much do ScreenShields™ cost? 
Starting at $44, they’re a lot cheaper than an 


eye exam! 
for a fi F ee If you have questions, would like more 


brochure ¢ information, or are ready to order, just call 
a 1-800-307-6177. We’re happy to help. 
1-800-307-6177 


/C) 22 North East 10th St. 


7=\ Oklahoma City, OK 73104 
/R) ‘S\ 1-800-307-6177 
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The Hornet-1 from 
Magic Edge 
(Mountain View, 
CA) could convince 
you that you're 
flying missions in 
an F/A-18 jet. The 
proprietary motion 
platform provides a 
45-degree nose-up 
pitch, a roll of +/- 
60 degrees, and a 
nose-down pitch of 
25 degrees. Inside 
the pod, a four- 
channel surround- 
sound system and 
texture-mapped 3D 
graphics displayed 
on a 39x29-inch 
video screen help 
complete the 
illusion. 


MACH 0.00 
0.0 Gs 
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Mall in Houston that offers full-size rides as well as Vir- 
tuality and Virtual World’s BattleTech. “We put Bat- 
tleTech in Houston, but I would be equally disposed to 
deal with Fightertown,” says Halliday. “They’re [Virtual 
Worlds and Kinney Aero] the only ones who have built 
and operated their own centers.” 

It’s a message some of the new entrants in this field 
are hearing loud and clear. These new entrants, if they 
can find a way to produce systems at costs people can 
afford, will be formidable competitors. They’re using 
high-end image generators to produce higher-quality 
graphics at higher frame rates. They’re also distinguish- 
ing themselves from the pioneers with different types of 
immersion, systems that are open to other content de- 
velopers, and more family-oriented experiences. 

Both Visions of Reality (Irvine and South San Fran- 
cisco, CA) and Magic Edge (Mountain View, CA) expect 
to open location-based entertainment centers this year 
that feature their own products. Both use Silicon 
Graphics Onyx workstations equipped with Reality En- 
gines for high-quality graphics in as many as six pods at 
a time, and both hope to attract content producers who 
will write new games for their basic equipment. There, 
the similarities end. 

Magic Edge wants you to believe you're flying an F-18 
jet, the Hornet-1, when you step into the company’s 
fiberglass cockpit and crank down your flight harness. 
And you just might. The motion platform, designed by 
company founder Don Morris, gives the cockpit capsule 
a nose-up pitch of 45 degrees, a roll of plus or minus 60 
degrees, and a nose-down pitch of 25 degrees. Inside the 
capsule are the joystick and throttle, a four-channel sur- 
round-sound system with sub-woofers, and a 39x29-inch 
video screen. Morris believes the system can give people 
the sensation of pulling 2.5g for half a second. In the 
game Magic Edge designed, you must first learn to fly at 
a Top Gun school before you can fly missions. “If you’re 
flying at Mach 1, 500 feet off the ground, it takes only 
half a second to hit the ground,” Morris explains. 

Magic Edge went with one high-priced machine to 
run six simulators rather than putting a low-priced ma- 
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chine on each simulator in order to get texture-mapped 
eraphics. “We made that decision at the very begin- 
ning,” says Morris. 

Recently, Magic Edge signed an agreement with 
Namco Operations Inc. that gives Namco licensing 
rights for a series of themed entertainment centers. 
(Namco desiged Pacman and other video games and 
owns more than 700 amusement parks and centers 
worldwide.) The first Magic Edge Entertainment Center, 
a 12,000-square-foot facility with cafe, briefing room, 
and training areas, will have 12 flight simulators; six at 
a time networked together for interactive dogfights. It’s 
located in Mountain View, California, about halfway be- 
tween and walking distance from Silicon Graphics and 
Sun Microsystems. Magic Edge will operate the center 
(indeed, will move its entire business to the center) for 
two years, then Namco will take over. 

The Visions of Reality (VoR) system, on the other 
hand, puts people into a virtual world via a new, light- 
weight “VIM” headset created by Kaiser Electro-Optics 
and a one-person, 7x8-foot futuristic, open-cockpit, sta- 
tionary pod. Six game pods can be networked together. 
The company’s first virtual reality adventure, “Cyber- 
gate,” takes place in a simulated world where two 
teams of three people represent two dueling alien cul- 
tures as they try to claim the last remaining inhabitable 
planet in the solar system. Neither culture resorts to 
killing to achieve its objective; instead, they disarm or 
destroy equipment. The company expects to open its 
first family entertainment center this spring, possibly in 
Newport Beach, California, with 36 pods in a 5000- 
square-foot area. There are suggestions that VoR will try 
to have 150 locations within a year. 

The interactive, real-time graphics for VoR’s first Cy- 
bergate demos were designed by Gemini Technology 
Corp. (Irvine, CA) and Xatrix. Xatrix was founded by 
Drew Markham and Barry Dempsey, who have back- 
grounds in film and TV (Markham) and computer 
eraphics animation (Dempsey). “I flew a simulator built 
for American Airlines in Dallas in 1982, and I was 
hooked,” says Markham. “I began talking to Barry about 
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©Visions of Reality 


Cybergate, a space adventure game, is the first “experience” designed for 
Visions of Reality’s (Irvine, CA) new virtual reality systems. Rather than a 
closed cockpit with “out-the-window” graphics, VoR uses open-cockpit 
pods and immerses people in VR via Kaiser Electro-Optics (Carlsbad, CA) 
helmets. VoR systems use Silicon Graphics Onyx workstations equipped 
with RealityEngines, as do those from Magic Edge. 


©Visions of Reality 


creating real-time graphics for fun about three years 
ago.” Eventually, Dempsey moved from Atlanta to Los 
Angeles and the two went “arm in arm” to the local Sil- 
icon Graphics sales office and convinced the sales rep 
to loan them a Crimson VGXT. They began building a 
faux simulator (no motion) in Markham’s living room. 

“We were like kids building a fort out of blankets,” 
Markham says. When they found a way to hook a colli- 
mator, a device that provides “infinity optics,” to the 
RGB signal from the SGI machine, they knew they were 
onto something. A collimator gives viewers the illusion 
that their eyes are focused 100 feet in front of them in- 
stead of on a monitor. Dempsey and Markham added an 
Indigo for sound and began working with Gemini to do 
the simulation. By April of 1993, they’d formed a compa- 
ny whose goal was PC games. “But we knew by the end 
of 94 we'd be working in simulation,” says Markham. 

It happened sooner than that. Gemini contracted with 
Xatrix to work on VoR’s Cybergate. And then they decid- 
ed to do Speedscape, the racing hovercraft simulation. 
They moved the “fort” out of the living room and added 
a six-degrees-of-freedom motion base from McFadden 
Systems (Santa Fe Springs, CA). Then they designed a 
game, cleverly setting the scene at night so the graphics 
could be dramatic yet simple. 

The process: First, the concept. Second, a sketch of the 
track with a few “out-the-window” views. Then, Jason 
Taylor started laying out the track in wireframe using 
Prisms software from Side Effects Software Inc. (Toron- 
to). “It’s sort of like building models in traditional anima- 
tion,” says Dempsey. 

At this point, they began creating texture maps— 
some with Fractal Design’s Painter, others built from 
Deluxe Paint displacement maps imported into Render- 
Man. In real-time graphics, every polygon is precious. 
_ “We could have only 2000 to 3000 polygons in a frame 
at one time,” says Markham. 

So to save polygons: “We’d construct geometry, ren- 
der a view, then use that as a texture map—like paint- 
_ ing flats for a movie,” Dempsey says, noting that he 
__ began to dig out tricks he learned in the early days of 
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computer graphics. They managed to squish 55 textures 
into the RealityEngine’s 4MB of texture memory. Finally, 
they moved the geometry and objects from Prisms into 
ModelGen and from there into MultiGen, the latter two 
programs for real-time interactive graphics from Soft- 
ware Systems Inc. (San Jose, CA), where they added the 
textures. And with that done, they could move the 
models into simulation software from Gemini that im- 
ports MultiGen data. The simulation software manages 
the scenes (what you see when), triggers events 
(sounds, motion), and handles collision detection. 
“Make no mistake. VR is a lot of work,” says Dempsey. 
“We put a lot of long hours into it.” 

Ultimately, they’d like to make Speedscape a multi- 
player game. “Bumper cars at 300 miles per hour,” says 
Markham. In addition to the clever graphics, as a game 
Speedscape has some advantages over the interactive ex- 
perieces designed by VoR, Magic Edge, and the three pio- 
neering companies: Since Speedscape is just like driving 
a car, no instruction is necessary, nor does an operator 
need to fit helmets on players. But unlike VoR, Magic 
Edge, Virtual Worlds, and Kinney Aero, Xatrix probably 
won't open family entertainment centers. “We want to let 
another company manufacture and distribute the game,” 
says Markham. “We want to do the creative work.” 

Also interested in the creative side of this business is 
Angel Studios, a familiar name in computer graphics 
animation, especially for its work on The Lawnmower 
Man and Peter Gabriel’s Mindblender music video ride. 
Working with GreyStone, they created the Pteranodon 
ride—an SGI Onyx-based interactive simulation con- 
trolled by a rider sitting in a saddle who pulls on the 
prehistoric bird’s reins—much as if he were on horse- 
back. The collaboration between a company skilled in 
real-time military simulations and one skilled in com- 
puter animation proved educational for both. 

GreyStone asked for help from Angel Studios to learn 
what the entertainment graphics side was all about. 
Both companies are located near San Diego and knew 
of each other through another local company, Ball Aero- 
space. GreyStone found a fundamental difference in 
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SpeedScape (left), a hovercraft racing adventure from Xatrix 
Interactive Design Inc. (Burbank, CA) and Gemini Technology Corp. 
(Irvine, CA), creates the illusion of driving at high speeds via a six- 
degrees-of-freedom motion base, infinity optics, and 3D graphics. To 
control the Pteranodon (below), players sit on a rocking-horse-like 
base and use reins. The prehistoric bird was created by Angel Studios 
(Carlsbad, CA) and GreyStone Technology (San Diego). 


993 Xatrix Interactive Design and Gemini Technology Corp. 


© how the two created moving objects: “We re- 
shape objects,” says David Hooper, a graphics 
specialist at GreyStone. “They interpolate in be- 
tween. Our technique takes more CPU power 
and less memory, and we have live objects. 
Theirs is probably faster, but it takes more mem- 
ory, and their objects are limited to prescripted 
motions.” Two examples of live objects: Grey- 
Stone used a commercial version of an advanced 
maneuvering logic system to cause bats to fly at 
the Pteranodon wherever it’s been flown, pause, 
then dart from side to side. If the Pteranodon has 
been flying for a certain amount of time toward a crea- 


©1993 Angel Studios & GreyStone Technology Inc. 
Limber, director of Computer Animation. “In non-real 
time, you can spend 20 minutes rendering a frame on 


ture, he spits a fireball. 

Recently, Angel Studios completed Orbit Defenders, 
a demo for Ball’s 944 image generator. In the game, the 
little robots have paths, but also some behavior that’s 
independent. “Real time is a challenge,” says Michael 


40 machines. In real time, you think about how to make 
25 polygons look good.” 

Of all the new entries in this field, however, none 
seems as sophisticated as the Virtual Adventures collab- 
oration between Iwerks and Evans & Sutherland (Salt 
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Lake City) called “The Loch Ness Expedition.” After a 
34-minute video explaining your mission—discover the 
Loch Ness monster and save her eggs from evil bounty 
hunters—you slip on your 3D polarized glasses and, 
along with as many as five teammates, enter the subma- 
rine, a 10x15-foot pod. Each person has his or her own 
station and a specific task. The pilot and two players op- 
erating arm controls sit in front of the “window,” which 
is actually a 7'4-foot diagonal rear-projection screen. The 
real-time, interactive 3D graphics are powered by an 
E&S ESIG2000 Image Generator. Up a level, behind the 
pilot, is the commander who can look at the computer- 
animated map of the entire Loch on the touch-screen 
console in front of him. Behind the commander are two 
periscope operators who get the 360-degree rotating 
monitors and swivel seats. The team works together to 
navigate the ship in the 360-degree undersea world and 
collect the eggs. The arm and periscope operators can 
shoot immobolizing gel at enemies—red glop. If the 
windshield gets full of glop, the commander can push 
the wiper button on the touch screen. The ship can in- 
teract with as many as four other vehicles. People in one 
ship can see the others on the big screen in front, and on 
the individual monitors. They can talk over the inter- 
com to the people in those ships. 

“Tt was real important to us that we create a social, co- 
operative, non-violent competition,” says Jeff Edwards, 
marketing manager for the Commercial Business Group 


at Evans & Sutherland. “We wanted to make it a family | 


thing.” In fact, it’s likely the competition for this attrac- 


tion will be roller coasters, not other VR experiences. 3 


Stiff competition. “In 1991, five parks put in new $4 
million to $7 million roller coasters,” says Latta. “Out 
of the five, four had significant increases in revenue 
and three had the best year ever.” 

Could an amusement park operator push as many 
people through a Virtual Adventure as through a roller 
coaster? Eddie Newquist, vice president of Iwerks Stu- 
dio Division and executive in charge of production, 
claims that with a 32-pod system, they can get as many 
people as a roller coaster. But can they push enough 
people through the adventure fast enough at a high 
enough price to make money? It’s one of two big ques- 
tions for all the vendors. The second is whether or not 
they can change content quickly enough. 

Hardware prices will come down (watch for the intro- 
duction of the new Alpha-powered image generator 
from SDI Virtual Reality Corporation of Toronto, this 
month). Even so, “The threshold won’t happen until the 
price comes out of pocket change, not out of the billfold,” 
says Latta. 

As for content: Iwerks expects to introduce a new Vir- 
tual Adventure each year. Most companies don’t have 
enough depth to do more than that, nor enough installa- 
tions to attract content producers, even though compa- 
nies such as VoR and Magic Edge intend to make toolkits 
available and are trying to design open systems. | 

Perhaps most important is a final word of caution from 
Latta: “Everybody is frothing at the mouth about in- 
stalling 150 facilities. How many early adopters do you 
think are out there?” Latta believes we’ve got about two . 
and a half years to find out. It could be a wild ride 
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tRE TECHLJET™ PERS wet 


We've put affordable, B-size inkjet plotting and 
printing right where busy CAD professionals need it most. 

The desktop. 

It’s called the TechJET Personal. And it puts every- 
thing from check plots and progress diagrams to memos 
and oversized spreadsheets within easy reach. Made sure it handled plain paper in 11 x 17, letter 
We started with the best inkjet engine available, and legal sizes, as well as transparencies and envelopes. 
capable of delivering speedy B-size output with 360 dpi, And priced it at just $699 — far less than you 
laser-quality resolution. might expect for all this performance. 

For more information, call your CalComp reseller, 


or 800-932-1212, ext. 509 for a dealer near you. 
Because while the road to success is paved with talent, 


Through host-based interpreters, gave it the most 
plug-and-play connectivity options available — includ- 
ing PostScript-language compatibility, HP-GL, Autodesk 
ADI, 907, Epson and IBM 24E emulation, CALS G4, 
NeWSprint and Windows. 


determination and hard work, it never hurts to have a little 


cutting-edge technology around, too. 
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There’s More Than One Way 
Broadcast-Quality Graphics 
Out Of Your PC. 


Actually, There Are Two. 
And The TrueVista Pro Frame Buffer 
From Truevision Gives You Both. 


232 Now it’s easier than ever to capture and 
dime manipulate broadcast-quality video — and 
move it into your production suite with 
greater flexibility. 


That’s because the TrueVista® Pro 
EISA video frame buffer from 
Truevision is made for professional 
applications, with the quality, speed, 
True Vista Pro single-slot and features you need to handle 
add-in cards feature one ‘i oes ++ 

video input and two video + Betacam’, composite, S-video, and other 


output ports. formats at CCIR-601 resolution. 


With TrueVista Pro, you can output your video signal without 
using external standards converters to two separate outputs 
simultaneously. Designate one as “Program” and the other as 
“Preview,” or use One as a matte output for use with a keyer. 
TrueVista Pro gives your production facility the ultimate in flexibility. 
And just look at these TrueVista Pro features: 
¢Support for Autodesk® 3D-Studio”™, 
Crystal Graphics’ TOPAS, Ron Scott’s 
QFX, Image North’s Inscriber, and many 
other key video software applications. 


Drivers for Microsoft® Windows™ 3.1 - f/f 
to support such standard applications With chara aio ee 

™ = ™ Capture ana Manipulate 
as Fractal Painter’, Corel Draw’ and Aitiae tlonaeauaiiar aa oe. 


Adobe Photoshop”. including Betacam. 


Expandable, customer-upgradeable design — including on-board 
memory buffers to 68 MBytes. 


Support for most professional video signals — Betacam, YPbPr 
(SMPTE/EBU), GBR (RGB), composite, and S-video in both 
525/60 and 625/50. 


Capture and output at CCIR-601 resolutions (square pixel versions 
also available). 


¢ Based on Truevision’s DVR™ technology. 


It’s the kind of innovation you expect from Truevision — the 
company that started the desktop video revolution with TARGA® 
and ATVista®. Get all the information about TrueVista Pro today. 


Truevision Makes It Easy To Find Out More! 
Product Information Line TrueFax Response System 
LEG 


Call Truevision at 800/344- y Call 800/522-TRUE to have 

TRUE. (Outside U.S.A., call information sent directly to 

317/841-0332). your fax machine. Request 
document #12001. 


CompuServe® Circle The Card 
Log onto CompuServe and Circle the reader response 
GO TRUEVISION. card number. 
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By Bruce Haase 


n November 10, 1993, 

against a backdrop of 

more than 1000 cheering 

dealers, guests, and dig- 
nitaries, Chrysler Motors turned on 
an assembly line at its assembly 
plant in Belvidere, Illinois and 
rolled out its newest competitive 
weapon, the Neon. 

Replacing both the Dodge Shad- 
ow and Plymouth Sundance, the 
Neon is a totally new designed au- 
tomobile that extends Chrysler’s 
popular “cab-forward” engineering 
concepts to the compact car market. 
Currently, the car maker is deliver- 
ing a four-door model to North 
American dealers. But as early as 
mid-1994, a two-door will come off 


Witn the helo of 
SD CAD models and 
concurrent 
engineering, 
Chrysler soeeds 
its new car to market 
IN record time 
the Belvidere line and overseas 
shipments will start. A right-hand 
drive model is scheduled for assem- 
bly and shipment overseas in 1996. 
Chrysler clearly has great hopes 
for this new automobile. But, from a 


design and production point of 
view, the thing that makes the intro- 


mn 
NU 


ing the Neon in only 31 months and 
at a cost of less than $1.3 billion. 

In many ways, Chrysler and its 
Neon epitomize the new Detroit. 
After lurking in Japan’s shadow for 
so many years, the American auto- 
mobile companies are finally start- 
ing to produce cars that match or 
exceed Japan’s in quality. American 
cars are beginning to cost less than 
Japan’s, and the American auto 
makers are beginning to develop 
those cars in less time. Indeed, in- 
dustry observers predict that in 
1994 the United States automotive 
industry will out produce Japan for 


Chrysler’s Neon serves as an appropriate symbol of the effort US auto manufacturers are making to regain their competitive edge. 
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the first time in 15 years. 

While it’s possible to cite several 
reasons for Chrysler’s stunning suc- 
cess in designing, developing, and 
manufacturing the Neon, including 
the implementation of new organi- 
zational and management strategies, 
the company readily acknowledges 
that its use of CAD/CAM/CAE 
tools—and more importantly the 
seamless integration of those tools— 
played a critical role in getting the 
Neon out the door in record time 
and at minimal cost. 

At the heart of the company’s suc- 
cess with the Neon was the fact 
that, for the first time, designers, en- 


Like all the body-in-white component parts, this prototype inner 
deck lid was designed, analyzed, and manufactured without 
generating blueprints. 


gineering teams, manufacturing, 
and first- and second-tier vendors 
truly worked off common data mod- 
els, a fact that helped make concur- 
rent engineering a reality for this 
project. In fact, Chrysler engineers 
say their use of Catia, which is now 
the company’s primary CAD sys- 
tem, is directly responsible for sav- 
ing as much as one year of develop- 
ment time on the Neon. And when 
you're spending $1.3 billion ona 
project, each development day 
saves tens of thousands of dollars. 
Obviously, Chrysler is no stranger 
to CAD/CAM. For years, the car 
company used a proprietary system, 
known as Chrysler CAD/CAD 
(CCC). Developed in the ‘70s, CCC 
was basically a drafting package 
that evolved into a 2D package with 


limited 3D surface capabilities and — 
an ability to produce CNC cutter _ 
paths. In addition to CCC, different _ 


departments within Chrysler pur- 
chased other CAD packages to solve 
specific problems that were unique 
to their operation. 

Chrysler came across its first 
Catia seats in the mid 1980s when it 
acquired American Motors Corpor- 
tion and found that its Jeep sub- 
sidiary was using Catia, a 
CAD/CAM system developed by the 
French aerospace giant Dassault 
Systemes, and now marketed pri- 
marily by IBM Corporation. As time 
passed, Chrysler found that the 
Catia system was doing a better job 
keeping up with its increasingly so- 
phisticated CAD requirements. Five 


years ago, Chrysler made the deci- 
sion to stop supporting dual CAD 
systems, and started phasing out 
CCC, opting for exclusive imple- 
mentation of Catia. 

Since then, Catia’s role has grown 
steadily at Chrysler. The first vehi- 
cle to have large portions designed 
in Catia—over 50 percent—was the 
Jeep Grand Cherokee. For the new 
Ram truck, introduced in 1993, al- 
most 90 percent of the design work 
was done with Catia. 

The Neon, then, really represents 
nothing more than another stage in 
Chrysler’s evolving use of CAD/CAM. 
But its been a significant stage 
marked by.some important mile- 
stones. One place where those 
CAD/CAM milestones were especial- 
ly obvious was in the body-and- 


white design and production process. 
Designing and building an auto- 
-mobile from scratch is not an easy 


task. Just as is the case with any 


Muskegon, Michigan who writes frequently _ 


on CAD/CAM topics. 
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_manufactured item, there are sever- 
al distinct stages from concept to 
- finished product (see sidebar, “The 


Three Stages of Car Design”). And 
for a car, there are literally thou- 
sands of items that need to be de- 
signed, built, manufactured, and as- 
sembled 

Of all the design and engineering 
teams involved in the production of 
the Neon, the body-in-white team is 
one that sits at the core of the devel- 
Opment process. 

Body-in-white is a term used to 
describe the fabricated exterior and 
interior of the automobile. The com- 
pleted body assembly—unpainted 
and minus drive train, doors, glass, 
wiring, chassis components, and the 
interior—makes up the body-in- 


The new 1995 Plymouth/Dodge Neon rolls off the assembly line 
after moving through the development process in record time. 


white. 

There are literally hundreds of 
parts in the body-in-white. Most of 
them are made from sheet metal 
and shaped by large stamping press- 
es. Once shaped, two or more 
stampings may be welded, bolted, 
or pressed (fabricated) together to 
form an assembly. This assembly in 
turn is grouped with other stamp- 
ings and assemblies to form the 
body-in-white. 

Everything goes in, on, over, 
under, or around the body-in-white. 
When the body-in-white changes, 
chances are good other component 
teams are affected. Likewise, 
changes in other components often 
affect the body-in-white. 


Digital Design Process 

If there was one thing that made 
the design and manufacturing proc- 
ess for the Neon so special, explains 
Robert Dynes, executive engineer, 
body-in-white and exterior team, it 
was the extensive use made of Catia 
data models. More than ever before, 


the design and manufacturing 
process was truly an electronic one. 

For example, says Dynes, for the 
first time, “We eliminated all [body- 
in-white part] blueprints. There 
were absolutely no [body panel 
part] prints sent to vendors.” 

This meant that drawings were 
not plotted out and used for docu- 
mentation or specification. Instead, 
3D Catia models were sent out to 
Chyrsler vendors electronically ei- 
ther via Chrysler’s network or by 
tape. After receiving the latest data 
model from the body-in-white team, 
it was then the vendor’s responsibil- 
ity to design and build tooling or 
produce parts directly from the 3D 
data model instead of from part 
drawings or prints. 

The use of Catia data models also 
made it possible to completely elim- 
inate for the first time all wood 
models. Wood body panel models, 
sometimes know as veracam mod- 
els, are normally manufactured and 
machined to confirm a body panel 
part’s shape, fit-up, and design. But 
for the Neon, says Dynes, “We cut 
tooling and prototype parts directly 
from Catia data.” Eliminating the 
manufacturing of wood models, he 
adds, eliminated up to 20 weeks 
from the body-in-white’s develop- 
ment time. 

Finally says Dynes, because of the 
extensive use of electronic data 
models, entire design processes that 
previously were handled serially 
were now handled concurrently. 

In explaining how this worked, 
Dynes points out that there were re- 
ally several Catia data models that 
made up the Neon. “The entire sur- 
face [body-in-white] was one data 
model, but [body-in-white compo- 
nents such as the] quarter panels, 
fascias, door inners and outers and 
such were [independent and sepa- 
rate] models linked to the surface 
model.” Associativity was main- 
tained from one mating surface to 
another and from 3D points to 3D 
points. 

By working concurrently, says 
Dynes, the door team, interior, glass, 
finish, and drive train teams all in- 
terfaced with the body-in-white 
team and cut weeks off previous 
product development times when 
each team had to wait for the pro- 
ceeding design team’s data. 

Different teams _ constantly 
checked each other’s model for po- 


tential interferences and spatial con- 
flicts with their own model. “We 
were able to cube the car and regu- 
larly check for interferences and geo- 
metric tolerancing,” says Dynes, ex- 
plaining that cubing is the loading of 
all data models into the same 3D 
world space. Engineers than used 
Catia to look for and report all enti- 
ties sharing the same space. 


A Big Time Savings 

It was estimated that the ability to 
eliminate fit-up tolerance errors and 
space interference conflicts—with- 
out building a complete part mock- 
up—saved ten to twenty weeks in 
the body-in-white development 
over pre-Catia, non-concurrent engi- 
neering development projects. 

It’s important to note that one of 
the keys that helped make all this 
electronic data transfer work 
smoothly was the fact that for the 
first time Chrysler insisted that all 


its vendors be able to read Catia 
files. For this project, Chrysler used 
no IGES files. 

“We basically got out of the trans- 
lation business,” says Dynes. “If [a 
vendor] wanted to use another sys- 
tem, it was up to [the vendor] to 
translate accurately into and out of 
Catia.” 

This makes Chrysler the only US 
automotive manufacturer to have 
set a single CAD standard. Ford has 
PDGS and CADDS and GM has 
CGS, Cadam, Unigraphics, and 
Catia. 

What’s particularly ironic about 
Chrysler’s decision to only work 
with Catia data files is the fact that 
Chrysler, along with the other two 
big US auto makers, officially sup- 
ports data transfer by IGES and its 
future replacement, STEP. But in 
spite of this official support, unoffi- 
cially, the translation problem is 
now the vendor’s, not Chrysler’s. 


The Three Stages of Car —— 


facturing a car can basically be bro- 

ken down into three stages. It was 
the third stage—the development 
Stage—that Chrysler managed to squeeze 
down to 31 months. But the Neon still 
had to pass through the first two stages 
as well. 


T: process of designing and manu- 


Stage One: Concept. [he first stage 
is the concept stage. This is where the 
most fundamental design questions are 
resolved. Does the vehicle being planned 
represent an entirely new line, or is ita 
modification of an existing design? Is the 
proposed vehicle a two-passenger sports 
Car Or Seven-passenger mini-van? Will it 
be a two-door car or four-door car? Will it 
be a radically new design or an industry 
refinement. 

Normally, this stage takes place four to 
five years before the first production vehi- 
cle rolls off the assembly line. The Neon 
went through this stage in late 1990. 


Stage Two: Pre-Approval. [he 
next stage is the pre-approval/develop- 
ment stage. It’s here that marketing meets 
production and product design and the 
engineering constraints are added. It’s 
here that designers ask and answer these 
types of questions: What is the wheel 
base? How large is the passenger com- 
partment? What will power the vehicle? 
What are the drive train combinations? 


ter renderings, and 
clay models are all used during this 
phase. Once the desig S narrowed down 
and the car's outer skin takes shape, engi- 
neering teams join the design process — 
proving the car's design feasibility. Manu- 
facturing also jumps on board and gone 
lates production costs. e 

Along the way, several clay models are / 
developed, redefined, and reworked until ~ 
the body takes on an aurora presence of 
its own. 

Armed with clay models, market trend 
predictions, production costs and sales 
estimates, the concept team then meets 
with the Product Approval Board seeking 
approval to build the car. At Chrysler, new 
Car production approval is a committee 
decision made by representatives from 
each platform group, each Chrysler divi- 
sion, the president, CEO, and Chairman of 
the Board. For the Neon, these approval 
meetings occurred in the Spring of 1991. 


Stage Three: Development. Once 
approval is given, engineering teams get 
down to serious business. This is the de- 
velopment stage (and the main topic of 
focus of this article.) The development 
Stage has three time lines: pre-prototype, 
program prototype, and production pro- 
totype. Chrysler uses a time scheduling 
system based on the number of weeks 
before production assembly. The Neon 
was allocated 135 weeks.—BH 
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One of the first steps in the body- 
in-white development process took 
place about 130 weeks (31 months) 

before production when teams of 
designers worked to refine the origi- 
presentation concepts for the 
uring this process, the design- 
ay up” a final model of the 
icle. It’s at this time that any 
. changes or refinements suggested by 
~ the Product Approval Board during 
the pre-approval design stage are in- 
corporated in clay. 

In spite of sophisticated render- 
ing hardware and software, clay is 
still king in Detroit. It gives you 
physical proof of your design and 
renderings. With clay, says Dynes, 
you can walk around it, look at it 
from any angle, and get the look, 
touch, and feel of a good design. 


And though clay is imine EEN not 


needed, it’s a final insur- 
ance check that execu- 
tives are not ready to let 
go of as yet. 

After final approval, the 
clay model is digitized 
and the data refined into 
Catia surface data. Once 
mathematically defined, 
additional feasibility 
analyses studies are con- 
ducted on the Catia 
model. 

It was during the pre- 
prototype stage—about 
120 to 130 weeks before 
production—that key first 
tier vendors were brought 
in. The Neon vendors had access to 
the Catia models and analyzed 
them. At this point, several vendors 
made recommendations and sugges- 
tions regarding product improve- 
ments, production cost savings, or 
both. Vendors also stated their ini- 
tial designs based on those prelimi- 
nary data models. 

Because all of Chrysler’s small 
car platform development teams 
work at Chrysler’s Technology Cen- 
ter in Auburn Hills, Michigan, it 
was easy during this part of the 
process for vendors and potential 
vendors to stroll around and talk to 
whichever teams they needed. 

Of course, the electronic counter- 
part of “strolling” was Chrysler’s en- 
gineering network. At its center is 
an IBM 3090. The mainframe sup- 
ports over 1000 Catia seats at 
Chrysler’s various facilities. The 
basic Catia seat is a 5080 series 
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monitor with a 19-inch, high-resolu- 
tion screen. Newer workstations, 
also on-line, are IBM RS6000 work- 
stations. 

Those Chrysler vendors who 
were on-line were sent data directly. 
Those not on-line were sent copies 
of the CAD models on tape. As far 
as the body-in-white team was con- 
cerned, you were never far away 
from the common Catia data model 
your team was working on. 

Having a common data model 
that was accessible via the network, 
explains Dynes, saved weeks of de- 
sign time when re-engineering was 
required. Before concurrent engi- 
neering, a design change could rip- 
ple through the serial design 
process, taking several weeks or 
even months before all affected 
teams were notified, all changes 


A comparison of a clay engine deck to one created with rapid 
prototyping technology. 


made, all new drawings rendered 
and plotted, and all vendor notifica- 
tions and acknowledgments sent, 
received, and logged. But with the 
process used for the Neon, such 
changes were usually picked up and 
re-engineered in days. 

Even as Chrysler was completing 
the original development designs, 
tooling vendors were entering the 
second phase of the development 
process, using the Catia 3D CAD 
data models to create the dies, fix- 
tures, jigs, and assembly stations 
needed to manufacture the car. 

Because Catia has full associativi- 
ty, vendors could develop their tool- 
ing based on the model. If the 
model changed, the vendors tooling 
model was automatically updated to 
reflect the change. 

Two years before production, 
Chrysler and its key vendors were 
cutting prototype parts using Catia- 


generated cutter paths, completely 
bypassing the need to create physi- 
cal wood models. As a result, 
Chrysler was able to completely as- 
semble its pilot cars—hand-built 
cars assembled early in the process 
to verify the viability of the de- 
sign—less than one year after the 
board approval. Normally this stage 
is not reached until 18 months to 
two years after board approval. 

With one year left before produc- 
tion, all prototype testing was com- 
pleted, final tooling designs were 
approved, and the body panels and 
body assemblies were sent to a pilot 
plant for initial testing of the auto- 
mated systems and assembly sta- 
tions. Nine months before produc- 
tion, prototype program vehicles 
were produced using the assembly 
stations and automated systems that 
were being built and test- 
ed. The automated sys- 
tems were the special line 
machines and robot sta- 
tions that eventually 
made up the Belvidere 
Assembly Line. The pro- 
eram vehicles manufac- 
tured at this stage under- 
went extensive testing of 
mechanical design and 
rigorous quality assurance 
testing and inspections. 

Three to four months 
before production, Chrys- 
ler began retooling its 
Belvidere assembly line 
and Chrysler vendors 
started their production parts manu- 
facturing. 

All in all, the design and manu- 
facturing process for the Neon was 
a phenomenal success, and im- 
proving on the process won’t be 
easy. But already, says Dynes, 
Chrysler is thinking of ways it can 
do just that. 

For example, Dynes envisions the 
day when not only wood models 
but all clay models can be eliminat- 
ed. “Many times they’re used as a 
pacifier, not as a design or manufac- 
turing tool,” he says, “and we [the 
body-in-white team] don’t need 
them.” 

Will it be possible for anyone in 
Detroit to break Chyrsler’s mark of 
31 months? Most industry analysts 
feel 30 months is the limit. But oth- 
ers feel two years is possible. As 
with most things, only time will 
tell. CGW 


2D Morphing 


You, too, can create the effect, 
even if you don’t own a morphing program 


oon after the film Terminator 2 
and the Michael Jackson music 
video Black or White made mor- 
phing the hot new ticket in comput- 
er graphics, a client approached me 
at my animation production studio 
with his idea for a commercial ad- 
vertising his auto dealership. He 
wanted me to put my special-effects 
talent to work and make an old, 
beat-up car “miraculously trans- 
form” into one of the new cars he 
was selling—“just like you see in 


S 


By Mark Chambers 


purchased Autodesk’s (Sausalito, 
CA) 3D Studio Release 2, and the 
PC-based animation program in- 
cluded a Video Post module for cre- 
ating transitions between different 
sequences of images. After playing 
around with the software, I discov- 
ered that I didn’t need a morphing 
program after all: I could accom- 
plish the morphing effect my client 


can display a background image so 
you can trace its shape. You must 
also make sure the images you will 
be using are of the same size. 


Morphing: 101 

The theory behind 2D morphing 
is to render one sequence of frames 
that warps the shape of Image A to 
the shape of Image B, and a second 
sequence of frames that warps In- 
age B from the shape of Image A 
back to Image B’s original shape 


the movies.” Oh, and one other 
thing: He didn’t have a lot of money 
to spend for the effect. 

At first glance, fulfilling my 
client’s request posed a problem for 
me. You see, back then only a hand- 
ful of morphing programs were 
available; all of them were written 
for Silicon Graphics workstations, 
and I was still working on a PC. But 
as luck would have it, I had just 


Mark Chambers is a freelance computer 
animator based in Edmond, Oklahoma. 
This article was adapted from an article 
that first appeared in 3D Artist magazine 
(Santa Fe, NM). Contributor Douglas King 
acted as editor of this article. 


was after using 3D Studio. 

Since then, a number of vendors 
have announced and begun ship- 
ping some very impressive morph- 
ing packages for just about every 
platform. But if you don’t own one 
of these programs, yet you would 
like to try your hand at creating a 2D 
morph, you can create the effect us- 
ing one of several animation pack- 
ages, including 3D Studio Release 3, 
Visual Reality from Visual Software 
Inc. (Woodland Hills, CA), or Topas 
from CrystalGraphics (Santa Clara, 
CA). Just make sure the program 
you use provides a way to cross-dis- 
solve between image sequences and 


over the same number of frames. 
Once these two sequences of 
warped images are created, a cross- 
dissolve is performed, dissolving 
from the Image A sequence to the 
Image B sequence. 

Following is a step-by-step de- 
scription of the techniques and 
commands I used to morph the head 
and shoulders of a woman into 
those of a man. Although the com- 
mands I’1] mention pertain to 3D 
Studio, the basic technique can be 
applied to any of the animation 
packages listed above. 

To begin, you must first input the 
images you will be morphing. To 
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create the morph shown on these 
pages, I used Truevision’s Targa+ 
video-capture board to input into 
my PC two .TGA images—one of a 
woman’s head and shoulders and 
one of a man’s—both of which 
were 512x486x24 bits in size. I 
labeled the image of the woman 
ImageA.TGA and that of the man 
ImageB.TGA. 

Next, I loaded ImageA.TGA as the 
background image by entering 3D 
Studio’s 3D Editor module, select- 
ing Render/Setup/Background, and 
clicking on the file name for Im- 
ageA.TGA. To view ImageA.TGA as 
the background image, I moved to 
the 2D Shaper and selected See 
Background from the Views pull- 
down menu. After adjusting the 
contrast of the image a bit to make 
the image more visible, I selected 
Save Current to save that version of 
the image and Scroll Lock to pre- 
vent the geometry of ImageA.TGA 


FIGURE 1 


One of the first few steps in creating a 
2D morph is to place small guide 
Squares, which will be used later for 
texture mapping, along the edge of the 
first image to be morphed. 


FIGURE 4 


To create a 2D object consisting of the 
shape of the head with holes where the 
facial features should be, assign all of 
the elements except the two guide 
Squares. Then move the shape from 2D 
Shaper into 3D Editor. 
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from scrolling (it is very important 
to make sure Scroll Lock is selected 
at this point, because the next major 
step in the morphing process in- 
volves tracing the background im- 
age, and if you don’t have Scroll 
Lock selected and your geometry 
scrolls during tracing, you will have 
a heck of a time getting it lined up 
with the background image again). 
Once this was done, I used the Cre- 
ate/Quad command to carefully 
place small squares in the upper 
right and lower left corners of Im- 
ageA.TGA (Figure 1). | made sure | 
placed these squares as close to the 
edge of the image as possible, as I 
will be using these squares later as 
guides for texture mapping. Having 
completed these steps, I was ready 
to trace ImageA.TGA. Using the 


FIGURE 2 


Next, trace the outline of the image. 
You may need to edit some of the lines 
and create some curves for a precise 
tracing. 


FIGURE 5 


Now you must fill in the holes wit 
facial elements. To do this, assign the 
facial elements in 2D Shaper, move to 
3D Editor, and grab the elements. 


Create/Line tool in 2D Shaper, I 
traced the outline of ImageA.TGA 
(Figure 2). Because the Create/Line 
tool provides only straight lines to 
work with, I edited some of the 
lines and created curves for a pre- 
cise tracing. I then outlined all of 
the facial features—the eyes, nose, 
mouth, eyebrows, and chin—to en- 
sure that an eye would morph into 
an eye, a nose into a nose, and so 
on. I also made sure all of the poly- 
gons were closed and that they did 
not overlap each other or the main 
outline of the head; if I didn’t do 
this, then the shape I had just creat- 
ed would be invalid (Figure 3). 
Lastly, I saved all of the geometry as 
ImageA.SHP. 

The next step involves creating a 
2D object consisting of the shape of 
the head with holes where the facial 
features should be. To do this, I first 
unassigned the two guide squares 
and assigned all of the remaining 


FIGURE 3 


Outline all of the facial features in the 
image; this will ensure that an eye will 
morph into an eye, a nose into a nose, 
and so on. All of the polygons should 
be closed and should not overlap each 
other or the main outline of the head. 


morph is complete, create the second 
object by first displaying it in the 
background of 2D Shaper with the 
Shape of the first image on top of it. 


polygons by selecting Shape/As- 
sign/All. Then I entered 3D Editor 
and used Create/Object/Get Shape 
to grab ImageA.SHP from 2D 
Shaper and move it into 3D Editor. 
I named the resulting object Im- 
ageA1 (Figure 4). 

At this point, I had to fill in the 
holes on ImageA1 with the eyes, 
nose, mouth, eyebrows, and chin 
elements. To do this, I went back to 
2D Shaper, clicked on Shape/As- 
sign/None, then assigned just those 
facial elements. Moving back to 3D 
Editor, I used Create/Object/Get 
Shape to grab the facial elements 
and named this object ImageA2 
(Figure 5). Then I attached ImageA2 
(the facial elements) to ImageA1 
(the 2D shape of the head) by select- 
ing Create/Object/Attach ImageA2 
to ImageA1. 

Because my two guide squares 
were still in 2D Shaper, I went back 
to 2D Shaper, unassigned all shapes, 
then assigned the two squares. Then 
I went back to 3D Editor, clicked 
Create/Object/Get Shape, and 
brought the squares into 3D Editor. I 
named this new object Guide. 

Having completed the first object 
for the morph, I created the second 
object by going to 3D Editor, dis- 
playing ImageB.TGA in the back- 
ground, and returning to 2D Shaper. 
Now ImageB.TGA was displayed in 
the background of 2D Shaper with 
the shape of ImageA.TGA on top 
(Figure 6). Again, you may have to 
adjust the contrast to see the defin- 
ing edges of the image. 

Using Modify/Vertex/Move, I 
pulled the vertices of ImageA.TGA 
to outline ImageB.TGA. By pulling 
vertices to outline the new object, I 
ensured that I would have the same 
number of vertices in both objects. 
I then moved the right eye shape 
from ImageA.TGA over the right 
eye of ImageB.TGA, the left eye 
shape from ImageA.TGA over the 
left eye of ImageB.TGA, and so on 
(Figure 7), until ImageB.TGA was 
completely outlined just as Im- 
ageA.TGA was previously. I saved 
the new shape as ImageB.SHP and 
repeated the steps to move the 
shapes into 3D Editor and create 
object ImageB1. 

At this point, I had two mor- 
phable objects. To prepare for the 
application of textures, I hid object 


ImageB1 so only ImageA1 and 
Guide were displayed, clicked on 
Materials Editor, and created a 
Self-Illuminating material with 
100% Texture Mapping for Im- 
ageA.TGA and another for Im- 
ageB.TGA. I used Self-IIuminating 
for this example so I wouldn’t have 
to create my own light sources for 
the objects. I placed both of these 
materials in the Materials library as 
ImageA and ImageB. 

Next, I clicked on Planar mapping 
coordinates and selected Surface/ 
Mapping/Aspect/Region Fit to align 
the mapping icon so it completely 
enclosed the square guides. Then I 
applied the ImageA material to ob- 
ject ImageA1 (Figure 8). It’s impor- 
tant to be as accurate as possible 
with this step so the map will be 
properly aligned during the morph. 
I then applied the same mapping co- 
ordinates and the ImageB material 
to ImageB1 by first hiding object Im- 
ageA1 and unhiding ImageB1. 

At this point, I was ready to 
“stage” the morph. For this exam- 
ple, I wanted the morph to be 15 
frames in length, so in the Key- 
Framer I set the total number of 
frames to 15 and used the Hide 
function to hide objects ImageB1 
and Guide. 

All that was left now was to 
morph ImageA1 to ImageB1. To do 
this, | moved the Frame slider to 
frame 15, selected Object/Morph/ 
Assign, and rendered all 15 frames 
to disk with a sequence name of 
ImgA. (Because my work was going 
to videotape, I made sure that 
Alpha and Fields were turned on.) 
Next, I hid ImageA1, unhid Im- 
ageB1, and assigned ImageA1 as 
the morph object at frame number 
15. In the Track Info display box 
for ImageB1, I swapped the Morph 
Keys at frames zero and 15 so the 
key for frame 15 was at frame zero, 
and vice versa. Then I rendered all 
15 frames to a disk as sequence 
ImgB. 

What I ended up with were two 
15-frame sequences that were ready 
to be cross-faded in Video Post. To do 
this, I selected Fade Out ImgA%*.tga 
over 15 frames using Queue Alpha 
Channel, and Fade In ImgB*.tga over 
15 frames, also using Queue Alpha 
Channel (Figure 9). And that was it! I 
had my morph. CGW 


FIGURE 7 
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Pull the vertices of the first object to 
outline the second object. Then position 
each facial element from the first object 
on top of the second object so the 
second object is completely outlined. 


FIGURE 8 


Now you’re ready to apply textures to 
both objects. Hide the second object so 
only the first object and the guide 
Squares are displayed. Select your 
materials from the Materials Editor, 
align the mapping icon so it completely 
encloses the guide squares, and apply 
the material to the first object. Repeat 
the process for the second object. 


FIGURE 9 
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To “stage” your morph, move the 
Frame slider to the number of frames 
you want in the sequence, select 
Object/Morph/Assign, and render the 
frames for the first object. Then swap 
the Morph Keys so the key for the final 
frame is at frame zero and render the 
frames for the second object. 
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YOU NEED TO DESIGN THE PROTOTYPE, 
PRESENT IT TO YOUR CLIENT 
AND GET IT INTO PRODUCTION— 


ALL IN JUST THREE WEEKS. 
YOU BETTER HAVE THE RIGHT TOOLS. 


Conceptually, you nailed it. Unfortu- 
nately, this client won't give anyone 
the go-ahead on concept alone. 

Now you need a 3D model that 
does everything but ride itself to your 
next meeting. Because they don’t 
only want to see how tt looks, they 
want to see how It works. 

So, after you build your 
model, you decide to 
present it in a full-tilt 
multimedia production. Then, - 
once it’s approved, you need to 
send renderings to your client’s 
marketing department for use in \ 9 
sales materials. And, to top it off, _| 

you have 


M-~ MACROMEDIA 


Bicycle designed by 
Michael Jung Lee & Li-Chih Fu and 
modeled with MacroModel by Dan Meblin. 


to deliver CAD-compatible files so their 
engineers can generate final drawings 
for manufacturing. 

This is one of those projects that 
bring most 3D graphics packages to 
their knees—which Is why you need a 
whole new approach. 

And that’s something you'll only 
get from Macromedia’. 


PRESENTING MACROMODEL” v1.5 


FOR WINDOWS” AND MACINTOSH®. 


MacroModel Is the only spline- 
based, CAD-accurate 3D modeler 
™__ ever developed for both 
>. Mac and Windows 


As a result, it makes your work fully 
interchangeable between platforms. 

MacroModel simplifies profes- 
sional-quality model-making for 
product prototyping, mechanical 
designs, desktop publishing, multi- 
media and any other application 
that requires real-world imagery. 

And it does it with a collection of 
familiar tools that deliver every bit of 
the speed and performance you need 
for modeling and smooth-shaded 
rendering in real time. If they were 
any faster it would be unreal. 


IF YOU CAN MOVE A MOUSE, 
YOU CAN MAKE A MODEL. 


In the past, a course in quantum 
physics was easier to grasp than 
most computer-based modelers. 

Now, even if you can’t tell an 
X-coordinate from a Z-axis, you can 
extrude, sweep, skin and lathe like a 
pro. In fact, MacroModel’s straight- 
forward interface is more similar to 2D 
illustration and CAD software than 
existing 3D modeling programs. 

You can build and edit objects 
in a 3D world, rather than in sepa- 
rate 2D design windows. You have 
tm ___ the option of modeling in fast 
AQ, smooth-shaded mode, instead 
of wireframe only. And it 
takes just two mouse clicks 
to move in or out of the 
_ third dimension. 

__ (Only Rod Serling could 
‘have made that any easier.) 


So it doesn’t take a rocket 
clentist to use MacroModel. 


THE MODEL OF PERFECTION. 


But since you just might need a 
rocket scientist’s level of detail, our 
“double precision floating-point” 
technology ensures accuracy to the 
sixth decimal place—that’s equal 


to the finest CAD programs. 

You can create objects relative 
to each other in the 3D world and 
edit their spline-based control points 
intuitively by sight or precisely by the 
numbers. Place points and objects 
right where you need them with our 

advanced 2D and 3D snapping 
tools. Apply colors, shades and 
materials to your modeled objects, 
and render scenes with life-like 
Shadows and lighting effects. 

Heck, you may even have some 

fun in the process. 


MacroModel's interface 
complex modeling easy with many 
of the familiar tools found in CAD 
and spline-based 2D illustration 
programs. You can even twist, 
bend and taper objects with the 
click of a mouse. 


ti 
yh 


Lathe 


Interactive browser 
containing a “virtual trackball” and 
“virtual joystick,” offer precise 
control of individual objects, 


FIND YOURSELF IN 
THE THIRD DIMENSION. 


views, light sources and materials. 


This year’s model ts like nothing 
you've ever seen. 

So call 1-800-945-9085 for 
more information about MacroModel 
and Macromedia’s complete 3D 
product line, as well as a free copy 
of our Visualization & Design 
Solutions Guide (outside the US 
and Canada, please fax 415-626- 
0554 or call 415-252-2000). 

Then go from prototype to produc- 

tion faster than ever before. Because 
all you need are the right tools. 


Created by Donald Grahame. 


MacroModel is available with 
RenderMan for precision modeling 
and photorealistic rendering. 
The program also supports 
Three-D, Swivel 3D Pro, 
3D Studio, AutoCAD, Claris CAD, 
QuarkXPress, Illustrator, 
Photoshop and Director. 


MacroModel, Macromedia, the 
Macromedia logo, Three-D, Swivel 3D 
Pro and Director are trademarks of 
Macromedia, Inc. All other registered 
marks and trademarks are the property 


MACROMEDIA 


of their respective companies. ©1993 
Macromedia, Inc. All rights reserved. 


TOOLS TO POWER YOUR IDEAS. 


CIRCLE 40 ON INFORMATION CARD 


NAB MultiMedia World 
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patie Calendar 


Date/Place 


IMA 


Interactive 
Multimedia 
Association 


Program 


Sunday, March 20 

Case Studies - Title Planning 
Multimedia - HDTV Converge 
International Multimedia Issues 


Monday, March 21 
Multimedia Showcase 
Multimedia Markets - 1994 
Target Market Analyses 


Tuesday, March 22 
Making Money: 


Structuring The Creative Team 
Profiles: 


Licensing Agreements 


Wednesday, March 23 
Adapting Existing Material 
Hollywood - 2001 

Profiles: 

>. SUO, OG ab 
Making Money: 


Thursday, March 24 
Advanced Workshops: 
> Interactive Training, 


Profiles: 
> Kaleida, Avid 


Conference & Exhibition 


Exhibition 


/March 20 - 24, 1994 


Las Vegas Hilton 
Sponsors Las Vegas, Nevada, 


National Association Of 


NAB 


> Interactive Games, Post Production, 


> Macintosh, MPC, Photo CD, CDI, 


Designing Interactive Broadcasting 


Help 


Registration 


Showcasing multimedia 
products from Avid, 

IBM, Silicon Graphics 
and 100 others. 


Registration 


Call 


Register Today! 
202/775-4972 
for immediate registration. 

Get up-to-the-minute convention 
registration, housing and program 


details. Call NAB Fax-On-Demand 
Service at 301/216-1847. 


Use the touch-tone handset on 
your fax machine and follow 
the voice instructions. 


Info Services 


sega, Nintendo 
Hotels 


Rogal America will process hotel 
reservations for NAB MultiMedia 


| 


World. Call 617/965-8000 


Scientific Atlanta, Laptops, MMCD 


> Tithe Developer, In-house Training, Educational Titles 
Interactive Marketing and Promotions 


Intellectual Property 
> Compatibility, Scripting For Interactive Presentations 


Volvo Sells Safety With VR 


Car company invites volunteers to sit in on a virtual crash 


rade shows are famous for gim- 

micks. Vendors go to great 

lengths to steer attendants to- 
ward their products and services, 
and as the competition mounts, so 
do the games and giveaways. Under- 
lying the madness is the premise 
that you first have to get people’s at- 
tention before you can convince 
them of the merits of your product. 
The challenge, however, is to find a 
hook that is not only enticing but 
that is also relevant. 

For Volvo, this challenge had 
been particularly tricky. The 
Swedish car manufacturer tradition- 
ally has used as its main selling 
point the safety of its vehicles. Un- 
fortunately, safety can’t compete 
with performance on a trade-show 
floor, where at some of the high-pro- 
file booths—Porsche’s or BMW’s, 
perhaps—eager participants wait in 
long lines for a chance to take part 
in a race-car simulation depicting 
the respective automobiles’ speed 
and handling lit: 


By Diana Phillips Mahoney 


Volvo had created a dramatic TV 
advertisement illustrating its cars’ 
Side Impact Protection System, that 
was not enough to lure attendees 
away from competitors’ immersive 
experiences in order to demonstrate 
the safety feature. 

In its quest for an inviting, mean- 
ingful attraction, Volvo worked with 
virtual reality software company Di- 
vision Ltd. in the United Kingdom 
(a subsidiary of Division Inc., which 
is located in Redwood City, Califor- 
nia) to develop a fully immersive 
crash simulator. Running on Divi- 
sion’s Unix-based Provision system, 
the five-minute crash sequence pro- 
vides the experience of a 25mph 
side impact without the reality of 
physical harm to the occupant. The 
simulator debuted at last year’s Lon- 
don Motor Show and has subse- 
quently been demonstrated at other 
exhibits throughout Europe. 

To experience the crash, a partici- 
pant climbs into a skeletal structure 


850. Once inside, the occupant dons 
a VR headset (manufactured by Vir- 
tual Research; Santa Clara, CA), 
which fills in the skeletal frame- 
work with a detailed 3D model. The 
simulation depicts all of the struc- 
tural components that Volvo builds 
into its cars to absorb impact. Dur- 
ing the crash, various polygons from 
the interior model fade away, allow- 
ing passengers to see what happens 
to the absorption girders that run 
under the floors, across the roof, 
through the doors, and so forth. 
During the experience, a voiceover 
in the VR headset explains what’s 
happening to the car. 

The model of the car was devel- 
oped by Division engineers who re- 
created the interior of the 850 using 
3D Studio from Autodesk (Sausali- 
to, CA). To add realism, they 
mapped textures from photographs 
of the dashboard and controls onto 
some of the interior surfaces. They 
transferred the completed model in- 


of the front passenger cell of a Volvo we 


The interior of a Volvo 850 
(left) was re-created in 

| Autodesk’s 3D Studio 

| design software and 

| imported into Division’s 
irtual reality environment. 


When a truck hits the side 
of Volvo’s virtual car 
(right), the impact causes 
the car’s absorption girders 
to be exposed so the 
occupant can assess the 
vehicle’s safety features. 


an industrial designer with Division 
mapped deformation data from ac- 
tual impact tests done by Volvo into 
a series of models. 

According to project manager Jon 
Teeman, from Volvo’s marketing 
services agency Clarke Hooper Com- 
munications, the designers found 
that spreading the crash experience 
out over five minutes was quite 
challenging. “In reality, when a side 
impact happens, the experience it- 
self is all over within seven one- 


hundredths of a second, which is 
less time than it takes to blink. So if 
it was demonstrated in real time, 
the human brain wouldn’t be able to 
register all of the consequences. 
What we did was reproduce the ef- 
fects in slow motion, so that the oc- 
cupant has time to look around the 
car and can see what’s going on.” 


From a marketing standpoint, 
Teeman reports, the simulation has 
been a phenomenal success. “The 
consumer has been fascinated with 
it. There have been big queues 
everywhere it’s been.” Future plans 
for the simulation include integrat- 
ing the visuals with physical move- 
ment via a three-axis motion plat- 
form. “So when the car is hit from 
the side, the structure will jerk very 
quickly to the side as well,” says 
Teeman. CGW 


Ford Uses FEA to Assess New Material 


| sine competition among the ma- 
jor automobile manufacturers has 
fostered an intense demand for 
high-performance, energy-efficient 
cars. As a result, manufacturers are 
actively pursuing a range of techni- 
cal enhancements to achieve a 
strategic advantage over their com- 
petitors. A recent example is Ford’s 
three-year collaboration with mate- 
rials manufacturers DuPont and 
Dunlop in the United Kingdom to 
develop Europe’s first plastic air-in- 
take manifold with exhaust gas re- 
circulation. 

The air-intake manifold is the 
mechanical component that con- 
trols the flow of air and fuel to the 
engine block. Traditional- 
ly, this component is 
made of aluminum. How- 
ever, replacing the alu- 
minum with the plastic 
material—a fiber-rein- 
forced nylon resin from 
DuPont called Zytel— 
lightened the weight of 
the manifold by 3.5 kg, 
which translates directly 
to fuel savings. The 
lighter material also pro- 
vided improved power 
and torque, thus boosting 
engine performance. 

Unfortunately, using 
Zytel meant forfeiting 
some of the properties 
that had made aluminum 
a good choice for the 
component, among them 
the stiffness of the metal. 
Because aluminum is rigid, vibra- 
tion from the engine does not cause 
significant movement of the part or 
the electronic components attached 
to it. Zytel, on the other hand, is 
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much less rigid, making it more 
vulnerable to engine vibration. 
This is an important consideration 
because high acceleration levels 
can cause failure of the electronic 
components that are attached to the 
manifold. 

Conceptualizing and modeling 
the new manifold, although obvi- 
ously important, were only part of 
the challenge designers faced in the 
development process. More critical 
were the ensuing finite-element 
analyses that enabled engineers to 
predict the manifold’s response to 
the engine vibrations based on the 
different design and wall thickness 
of the nylon as well as its elasticity 


To predict the displacement and acceleration of nodes at the 
proposed positions of the air-intake manifold’s electronic 
sensors, Strucom engineers ran harmonic response analyses. 
They also calculated stresses to assess fatigue endurance. 


and damping properties. Such 
analyses allowed the engineers to 
understand the potential impact of 
the part’s dynamic behavior on en- 
gine operation and to devise meth- 


ods to control its movement. 

To do this, DuPont created a com- 
puter model, based on initial con- 
ceptual designs, of the component 
using Computervision’s (Bedford, 
MA) CADDS software. They then 
provided the geometric data to a 
London-based consultancy called 
Strucom Consulting Engineers for 
multiphased analysis and testing. 
According to Timothy Brown, engi- 
neering analysis manager at Stru- 
com, “The objective was to look at 
the vibration levels and predict 
what sort of amplitude of vibration 
they were going to experience by 
particular key points on the intake 
manifold.” 

The engineers’ goal was 
to keep the displacement 
levels within established 
parameters. “Above a cer- 
tain level of vibration, the 
electronics can’t withstand 
the environment and they 
ultimately fail,” says 
Brown. 

The introduction of fi- 
nite elements into the 
computer model allowed 
the mathematical repre- 
sentation of the structure 
in terms of characteristic 
mass and stiffness proper- 
ties. The Strucom engi- 
neers used ANSYS FEA 
software from Swanson 
Analysis Systems (Hous- 
ton, PA) to conduct a 
range of analyses, among 
them a modal analysis to 
determine the natural frequencies 
and model shapes of the material, a 
harmonic response analysis to pre- 
dict the displacement and accelera- 
tion of nodes on the electronic sen- 


sors (using displacement data pro- 
vided by Ford), and stress analyses 
to assess fatigue endurance. 

The engineers determined that 
the predicted acceleration levels 
were too high for the air bypass 
valve to function satisfactorily. By 
studying the mode shape at the high 
acceleration frequency, they were 
able to model a molded brace to im- 
prove the dynamic response of the 
air bypass valve. 

Upon completion of the initial 


analyses, designers created proto- 
type valves on which engineers 
were able to conduct physical 
measurements to verify the model- 
ing data. Information gathered via 
the physical tests was then incor- 
porated into the model and analy- 
sis data and again into prototype 
models. The cycle continued until 
the gap between predicted and 
measured values narrowed sub- 
stantially. 

Brown notes that, although such 


Let the Countdown Begin 


efore MTV commissioned Xaos 

Inc., a San Francisco computer 
animation and design facility, to 
create the opening animation and 
graphics for the network’s Top 20 
Video Countdown, Xaos program- 
mer Cassidy Curtis had unknowing- 
ly already been working on the de- 
sign project. 

Cassidy had been ex- 
perimenting with a 
new technique using 
Xaos’ proprietary parti- 
cle animation program 
(much of which he 
wrote) when he “stum- 
bled across some stuff 
that bore a really strong 
resemblance to very 
natural flowing liquid.” 
The effect, he says, cap- 
tured some of the fasci- 
nating aspects of how 
liquid behaves natural- 
ly, such as the way that 
water beads up and 
peels away when its 
running down a pane 
of glass. 

Coincidentally, Cur- 
tis had tested the tech- 
nique using a countdown sequence. 
Two days later, MTV approached 
Xaos with its request. “So we just 
sent [MTV] the tape, and they loved 
it; they wanted to use it. It’s not 
very often that you get a job where 
the client is really happy with the 
work you've done before you even 
start. Basically, they only had a cou- 
ple of small changes,” says Curtis. 

Particle animation, in which ob- 
jects are represented by clusters of 
simple particles (rather than poly- 
gons or patches) that change form 
and move over time, is a useful 


technique for simulating natural 
phenomena, says Curtis, but con- 
trolling the behavior once you’ve 
been able to mimic it can be diffi- 
cult. “I had an idea of the way I 
wanted this substance to behave 
and what kind of properties it 
would have, such as how it would 
look, feel, and move, and I was able 


To simulate the natural appearance of flowing liquid in the 
opening animation for MTV’s Top 20 Video Countdown, Xaos 
computer programmer Cassidy Curtis combined custom 
particle animation software with image-processing techniques. 


to achieve that using a combination 
of proprietary software, including 
particle animation and image proc- 
essing programs,” says Curtis. How- 
ever, he notes, “Once you’ve made 
something that looks natural, it also 
behaves naturally. So in a lot of 
ways, the [computer-generated] liq- 
uid became just as difficult to ma- 
nipulate as real liquid. It literally 
runs out of your hands when you 
try to control it.” 

To make the liquid do what he 
wanted it to do—in this case, to take 
on the form of numerals—Curtis 


design/analysis cycles are not new 
to the automotive industry, “this 
sort of work is not usually done for 
inlet manifolds. The reason it need- 
ed to be done this time was the re- 
quirement to make it from a new 
material.” 

Ford is currently manufacturing 
the new intake manifold for use in 
some of its European cars. Some 
time in the future the component 
may be incorporated into American 
models as well.—DPM 


wrote software that controlled the 
motion of the fluid by coercing the 
particles rather than using specific 
commands. “Actually,” he notes, 
“the difficult part is not so much 
getting them to do what you want 
them to do as it is getting them to do 
what you want them to do without 
compromising the sort of natural- 
ness of the motion. If you just 
let the stuff fly, it really be- 
haves very naturally, but the 
more you try to control the 
exact form it takes, the more 
mechanical it’s likely to get.” 

To avoid this, Curtis relied 
on “a subtle set of controls to 
give it the suggestion of be- 
havior and let it sort of fol- 
low its own instincts,” he 
says. 

One area where Curtis did 
have total control was the 
use of color. “I chose to use a 
subtractive color model 
where the stuff acts like ink 
rather than like paint, in the 
sense that it doesn’t seem to 
be an opaque-like tempera 
paint where if you mix two 
colors they sort of average to- 
gether.” In this case, he says, “If you 
mix two colors, say, red and green, 
they subtract from each other and 
you end up getting black. The result 
is the sense of a really inky kind of 
substance, but still with a sort of vi- 
brant color capability.” 

With the exception of the MTV 
logo (which was provided by the 
network), all of the imagery for the 
animation, including the shapes, 
the color, the lighting, and the mo- 
tion, was generated at Xaos 1via 
custom software running on Silicon 
Graphics workstations.—DPM 
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HP DraftPro® Plus 


SR 


HiPlot® 7000 Series 


Our Competition is 
100% Behind Us. 


Hey, facts are facts! The HiPlot 7000 Series © 100% More Versatility. Our exclusive 
D- and E-size pen plotters are the best in the world. | SCAN-CAD accessory allows the HiPlot to 


© 100° , , _ double as a wide format, 400dpi scanner - 
100% Faster. HiPlot combines 5.7g accelera for under $2,700) 


tion and A5ips velocity to produce 
plots twice as fast as HP DrattPro re? e 3-Year Warranty. HiPlot’s unique FlexLoop™ 
Plus. It even beats the Designlet™ Gaergay platen, Hl’ Grip drive system and Plotting-On-Air 


650C on some drawings. EPA Po.uuTion reventes — esign revolutionize the way pen plotters handle 
© 100% More Accurate. Even at these higher media. Increased reliability, backed by an 
velocities, HiPlot delivers 0.1% accuracy com- Increase In warranty coverage. 
pared to 0.2% for the DraftPro plus - and the © $300 to $5000 Less. The kicker - you get all 
DesignJet OS0C. this speed, quality 
° 100% More Plotter Acceleration Accuracy Plot Time* Intelligence and versatility at a 
Intelligence. HiPlot 7200 5.7g 0.1% 31 minutes esl Rha lower price than 
Vector eu and HP DrattPro Plus © 3.0g 0.2% 69 minutes. = N/A N/A the HP DrattPro Plus 
vector look-ahead and the DesignJet 
minimize motion * Based on plot shown above using AutoCAD® Release 12 on a 386 33MHz computer. 650C. If this makes 
and make HiPlot's curves noticeably smoother you think twice, give us a call for more informa- 
than DraftPro Plus and the DesignJet 650C. tion and for the HiPlot dealer nearest you. 


HiPlot 7000 Series 


Summagraphics. 
1-800-337-8662 
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Plotting on a Budget 


Recent years have seen performance gains and 
dropping prices in low-end to mid-level plotter technology 


the-art plotter and not go broke? 

Yes, without a doubt. 

Users looking for a plotter today 
can benefit from the fact that this is 
not a particularly happy time for 
plotter manufacturers. Recent histo- 
ry seems to have been con- 
spiring against a more vi- 
brant growth of the plotter 
market in the architectural, 
design, and engineering 
fields. Expenditures for 
capital equipment in these 
areas have been down and 
the traditional plotter mar- 
ket seems to have achieved 
a certain level of maturity 
that translates into little 
erowth for plotter vendors. 

Adding insult to injury 
for plotter manufacturers, 
the plotters in use today are 
often so well made that 
many users see no com- 
pelling reason to upgrade. 
The upshot of all of this is 
that prices for a wide vari- 
ety of plotting devices have 
fallen dramatically in re- 
cent years, but with no loss 
in performance. 

Plotting technology spans 
a broad gamut, comprising such op- 
tions as dot matrix, pen/pencil, ink- 
jet, direct thermal, electrophoto- 
graphic, electrostatic, and laser, and 
the prices in all of these categories 
have come down in recent years. 
For the purposes of this article, 


I: it possible to purchase a state-of- 


Bill Flynn is an analyst for the market research 


firm of BIS Strategic Decisions in Norwell, Mass- 
achusetts. 


By Bill Flynn 


however, only those technologies 
that include offerings for less than 
$10,000 will be considered (this ex- 
cludes electrophotographic and 


Sai 


With a variety of print modes and user-selected settings 
for custom plot parameters, Encad’s Novavet II is the 
company’s latest entry into the wide-format color ink-jet 
plotter market. 


electrostatic, which generally are 
priced from about $20,000). 

At the lowest end of the plotter 
spectrum are the dot-matrix plotters. 
Because these are slow and loud 
and don’t exceed C-size, they have 
for the most part fallen into disuse 
and do not warrant much attention. 

Next are the pen/pencil plotters, 
which, because they rely on vector 


technology, offer the benefit of great 
line drawings. These machines, 
which traditionally had accounted 
for the lion’s share of the plotter 
market, are facing stiff competition 
these days from the newer, non-im- 
pact offerings. For example, while 
at one time, A- and B-size 
pen plotters were the prod- 
ucts of choice for color out- 
put among users generating 
business graphics, ink-jet 
and thermal-wax printers 
have taken over this mar- 
ket. And in the engineering 
domain, large-size pen 
plotters compete with the 
lure of fast output and 
ereat throughput provided 
by electrostatic technology. 
To stave off the exodus 
from pen plotters, manu- 
facturers of these devices 
have lowered prices, even 
as they have improved 
quality. For example, Cal- 
Comp recently released a 
highly featured, D-size, 8- 
pen plotter called the De- 
signMate for a list price of 
$1992. Products like this 
could make a major contri- 
bution to keeping pen plot- 
ters alive and well in the midst of 
pressure from the competition. 
Despite the attraction of pen plot- 
ters’ low cost and the addition of 
such useful features as unattended 
operation, roll-fed media, low-ink 
indicators, and networking capabili- 
ties, most of the products currently 
available are still haunted by rela- 
tive low speed and a limited ability 
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to handle solid fills. These weak- 
nesses make pen plotters particu- 
larly vulnerable to competition 
from non-impact technologies, 
such as the ink-jet plotters, which 
are often faster and can handle 
most solid fills well. 

In addition, the prices of ink-jet 
plotters are becoming more competi- 
tive. For example, monochrome C- 
size plotters, the newest addition to 
the wide-format market (offered by 
such companies as Summagraphics, 
JDL, Pacific Data Products, and 
GCC), can fall below $1500. Because 
they can serve as check-plot devices 
and even spreadsheet printers, these 
products will continue to eat into 
the pen plotter market. 

More costly are the D- and E-size 
ink-jet plotters, which come in both 
color and monochrome versions. In 
these categories, the choices are fair- 
ly limited in the sub-$10,000 range, 
although prices are dropping here as 
well (CalComp recently introduced 
a wide-format, monochrome ink-jet 
plotter, called TechJet Designer, 
priced at $2995 and $3995 for D- 
and E-size, respectively). 

There has been much activity in 
the ink-jet arena lately. Vendors such 
as Hewlett-Packard and Encad have 
their eye on the thousands of pen 
plotter seats that are ripe for upgrad- 
ing. And both are in the same hot 
pursuit of new opportunities, includ- 
ing signage, very short-run color 
posters, and backlit displays. To this 
end, Hewlett-Packard is now in its 
third generation of the DesignJet, 
with improved performance and 
lower prices. The company’s newest 
line, the DesignJet 200 series, in- 
cludes low-end, wide-format mono- 
chrome plotters starting at $3495. 
The company hopes that the 
price/performance of this new line 
will contribute to HP’s return to 
healthier wide-format plotter sales. 
At $3695 and $4695, respectively, the 
line’s D-size and E-size plotters can 
run up to five times faster than com- 
parable pen plotters. The DesignJet 
600 monochrome and DesignJet 650C 
color wide-format models, priced at 
$7095 can achieve effective 
print/plot resolutions of 600dpi. 

Currently, Encad is enjoying a 
successful run with its NovaJet se- 
ries. The introduction of the D-size 
NovajJet II color ink-jet printer/ 
plotter means users looking for 
non-impact wide-format color can 
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find a bargain-basement price 
($7995) without giving up quality. 
Among the product’s features are 
four print modes, eight user-select- 
ed settings for custom plot parame- 
ters, a simple head-alignment pro- 
cedure, and “cut-anywhere” sizing 
of output. 

Another technology option is di- 
rect thermal plotting. Though strict- 
ly monochromatic, direct thermal 
plotters are fast and can offer good 
resolution at reasonable prices. In 
the past, the special paper they re- 
quired had not been well-received 
in the US market. Continuing im- 
provements in media, however, 
have produced a generation of pa- 
pers that many cannot tell from un- 
coated bright white papers. 

CalComp, one of the few vendors 
to offer a direct thermal plotter, is 
even trying to expand the market 
by positioning a direct thermal de- 
vice as a tool for new applications. 
The most current model, for exam- 
ple is being sold as part of an impo- 
sition printing solution, whereby 
users Can print signatures fora 
multipage document, such as a 
newspaper or magazine, and see 
exactly how the pages will look on 
the plate. This is a useful way to 
check for errors in layout and de- 
sign. JDL also has several direct 
thermal plotters, with prices start- 
ing as low as $5995. 


What to Look For 

Besides price, there are a number 
of factors that should be looked at 
when shopping for a plotter. Some 
of the most important considera- 
tions include: 


= Hardware compatibility. Most 
of today’s plotters support many of 
the major platforms, including IBM 
PC, Apple Macintosh, Unix, Sun, 
and Hewlett-Packard. Support for a 
given system, however may not be 
standard fare, but rather may re- 
quire an additional purchase of dri- 
vers or extra components. 


= Interface. The interface require- 
ments you may have will largely de- 
pend on your host system and 
whether or not the plotter needs to 
be shared. Serial and parallel inter- 


faces are standard on just about 
every plotter in this price category, 
but network options can sometimes, 
though certainly not always, add a 
substantial amount to the cost. 


= Datastream support. There are 
many ways to send data streaming 
down to your plotter. CalComp 
906/907, HP/GL, and HP/GL-2 are 
some of the most widely supported. 
Check your software to see what you 
need. 


= Media mechanism. Plotters 
handle paper in several different 
ways: flatbed, roll-feed, and drum 
are all common and all work well. 
What works best for an individual 
user depends on what the output de- 
mands are. For example, large plots 
of varying lengths that may take 
hours to complete (in series) pretty 
much demand a roll-fed device. 


= Monochrome or color. If you’re 
looking only to do imposition 
proofs of black and white copy, you 
probably don’t need a color-capable 
plotter. All technologies deserve a 
serious look for monochrome out- 
put. Again, pen plotters excel at 
lines; ink-jets and thermals are bet- 
ter for solid fills. Pen plotters, be- 
cause they can use multiple pens 
(and sometimes pencils) of the 
same color, are able to provide a 
large plot capacity. 

For simple color differentiation 
in plots, a pen plotter will probably 
be sufficient. For example, if you’re 
doing an architectural drawing and 
you want to use color to help delin- 
eate special areas of the image— 
one color for electrical, another for 
structural, another for plumbing, 
and so on—a pen plotter is up to 
the task. But if you’re looking for 
full-color images, ink-jet is the only 
option available for less than 
$10,000. The good news is that ink- 
jet plotters are capable of quite 
stunning output; the bad news is 
that because of the use of aqueous- 
based inks, the lifetime of these de- 
vices is somewhat limited unless 
treated. Thermal printers are strict- 
ly monochrome. 


® Archival quality. Ink-jet output 
lacks the long-term archival quali- 
ties of most pen plotters. Thermal 
also is not designed for permanency. 
If you consider long-lived docu- 


Now) 


DIGITAL, studIO™ On system. Multipk tools 
L/nprecolentéed Hoxibility |nfincte- possibilities. Anew) era of 


fully integrated produchon_ andl post-production nirvana. 
e dHordable, upgradeable softuse thst pape 


° 


has brought Non - linea thinking ito FAL 
here. anda now). 


DIGITAL STUDIO™ will ohne your mind. 


SEE US AT NAB BOOTH 16675! 
SOFTIMAGE Inc., Corporate Headquarters: 3510, boul. St-Laurent, suite 500, Montréal, Québec, Canada H2X 2V2 Tel.: (514) 845-1636 Fax: (514) 845-5676 


Sales Headquarters: 660 Newtown -Yardley Rd., suite 202, Newtown, PA, U.S.A. 18940 Tel.: (215) 860-5525 Fax: (215) 860-6395 
U.K. 44 71 287 0708 ¢ Asia 65 538 3289 e ltaly 39 39 6057 720 © France 33 1 46 04 3300 © Germany 49 8062 90060 © Spain 34 1 535 2017 


DIGITAL STUDIO is a trademark of SOFTIMAGE Inc. 


CIRCLE 14 ON INFORMATION CARD 


Spa bse aires sane aten ec R ono occas SS Soa ae ee ree ee aa oe ee Soo ce cuaprecnsnaataaaaad 
sagas == Siaus coda eae ana er SE Soe a es BRR So sea ELE ee eae aie Sacre pa ace = ‘3 


ae Peeters 


1. CAD/CAM $12.00 
Reaching out to solid modeling and industrial design, 32 pages 


The Market at Large 


ise rene bous 2. Computer Graphics in Animation $7.00 
a The challenge of generating realistic characters, 16 pages 
3. The Dawning of 3D GIS & Desktop Mapping $7.00 


As 3D GIS emerges, desktop mapping systems solve strategic 
business problems, 16 pages 


:O 4, Landscape & Site Design $12.00 
Walk with computer graphics through architectural landscape 
& design, 32 pages 
5. Graphics in Medical Research $9.50 
From research to treatment, 24 pages 
6. Graphic Arts $7.00 


Developers are overcoming the complexities of color publishing 
& reproduction, 16 pages 


7. The Typeface Analogue $10.00 
This comprehensive typeface directory contains a list of over 
3,500 typefaces that have alternate names, 26 pages or disk 


8. The Market at Large $3.50 
The computer graphics market will grow to $65 billion by 1997, 4 pages 
9. Virtual Reality $12.00 


Explore to what extent virtual reality is finding use in practical 
applications from engineering to science, 36 pages 


10. Desktop Publishing Fundamentals $12.00 
Hands-on information covering today’s hottest desktop 
publishing topics, 36 pages 


Virtual 
Reality 


Be eT et fe AE EN II TRUE NTE ON Pay. Not MORIN MES tae PET GUE eae a FOIA TA OR ant ek oA. he 


I Return to: Becky Biggar, PennWell Graphics Group 
| Ten Tara Boulevard, Fifth Floor, Nashua, NH 03062-2801 Tel: 603-891-9157 


| GRAPHICS GROUP 


: I Please send me the following reprints. Enclosed you will find my check or money order for: 


B eprint MMM Tite MM ty i Cost BE Total 


PireianG@t te eee Se 

Ne a sc ey et Subtotal 
PURGGSS: Fe eS Be a ee Be da ee Se ee PS Tax 
City, St., ZIP: oS 14 ead Mey Src PARAS Laer etlaee Poca ty aM Total 


Make checks payable to: PennWell Graphics Group. CA, CT, DC, IL, MA, NJ, NY, OH, OK, PA, and TX residents add tax. 


z14g__| Please answer these questions: 


1 Which of the following 
" best describes your 
business or industry? 


01 (_| Software/Software Development 
03 [_] Consulting 


‘ TH. og 
f a5) 
a. 
bh. P -- ihe & 06 { | Automotive, Aerospace, Machinery, Industral 


on our special 2-year subscription price Equipment, Process & Other Manufacturing 


Industries 
EB 24 issues of Computer Graphics World for $69 
(2-year subscription) SAVE $50 off the cover price 


12 issues of Computer Graphics World for $38 
(1-year subscription) SAVE $21 off the cover price 


07 |_| Computers, Peripherals Manufacturing & 
Systems Building 


09 [_] VARs, VADs, Systems Integrators, Dealers, 
Distributors, & Systems Houses 


10 (_] Financial (including Banking, Real Estate, 
Insurance & Brokerage) 


14 (_] Distribution (including Wholesale, Retail, 
Restaurant & Food Chains); Transporation 
(including Rail, Bus, Marine, Shipping, Auto 
Rental, Airline, Trucking & Air Freight) 


16 [_| Utilities, Pipelines, Communications, & 
Common Carriers 


18 [_] Personal & Business Services (including 
Medical, Legal, & Accounting) 


19 |_| Business Services (including Printing, 
bal Payment enclosed [ Amex [ M/C z VISA [| Discover [| Bill me *Free gift sent to you when we receive payment. hic i tea Graphic Design, and 
esign Studios. 


21 (| Video Production (including Television/Motion 
Picture Production, Video Production, and 
a a NE) ken EP aa aD Desktop Video.) 
22 | Scientific & Educational Research 
24 (|_| Government/Military (Federal, State, or Local) 


26 _] Non-manufacturing Industries (including 
Exploration, Mining, Drilling, Agriculture, 


eS 


a a ae a ae ee ee ae ae NE ee eS! oe ae ae ied ee Forestry, and Fishing.) 
28 [_] Educational Institutions 
Company 38 [_| Other (Please specify) 


2 Which of the following best 
" describes your title or occupation? 


Corporate Management 
Design/Engineering Management 
Production/Plant Operations Management 
Data Processing Management 

Data Processing Staff 

Design/Engineering Staff 
Creative/Graphic Design/Animator 
Marketing 

Consulting 

Other (Please specify) 


Mailing addres 


> 
O 


ST anne nr ee ee ee ee ee 


ie RN eric a cag | 


]¢~IrONm™MoOOW 
BUDO 


NO POSTAGE 
NECESSARY 


IF MAILED IN THE 
UNITED STATES 


BUSINESS REPLY MAIL 
FIRST CLASS MAIL PERMITNO.3_——‘TULSA, OK 74101 
POSTAGE PAID BY ADDRESSEE 


COMPUTER 
GRAPHICS 


WORLD 


P. O. BOX 122 
TULSA, OK 74101-9845 


| | | | NO POSTAGE 
NECESSARY 


IF MAILED IN THE 
UNITED STATES 


BUSINESS REPLY MAIL 


FIRST CLASS MAIL PERMIT NO. 3 TULSA, OK 74101 


POSTAGE PAID BY ADDRESSEE 


COMPUTER 


GRAPHICS 
WORLD 


P. O. BOX 122 
TULSA, OK 74101-9845 


z148 | Please answer these questions: 


1 Which of the following 
" best describes your 
business or industry? 


HDacebatecDancD UM DosccesEDolacteateatectalelesselll 
01 |_| Software/Software Development 
03 (| Consulting 


‘ eh 
f 4: 
G. 

~ P| - x 4 06 | Automotive, Aerospace, Machinery, Industral 


on our special 2-year subscription price Equipment, Process & Other Manufacturing 
Industries 
07 (| Computers, Peripherals Manufacturing & 
— Systems Building 
ee \ication 
* puTER 3 . 09 (| VARs, VADs, Systems Integrators, Dealers, 
US Cl waren 
¢ 


Distributors, & Systems Houses 
10 LJ Financial (including Banking, Real Estate, 
| | 24 issues of Computer Graphics World for $69 : (including Rail, Bus, Marine, Shipping, Auto 
(2-year subscription) SAVE $50 off the cover price De | etullcolor, Rental, Airline, Trucking & Air Freight) 


Insurance & Brokerage) 
& 12 issues of Computer Graphics World for $38 


Restaurant & Food Chains); Transporation 


16 () Utilities, Pipelines, Communications, & 
Common Carriers 


18 |_| Personal & Business Services (including 
Medical, Legal, & Accounting) 


19 _) Business Services (including Printing, 


[| Payment enclosed [| Amex [| M/C [ ] VISA [| Discover [| Bill me *Free gift sent to you when we receive payment. Se aaa Graphic Design, and 
esign Studios. 


14 |) Distribution peer Wholesale, Retail, 
(1-year subscription) SAVE $21 off the cover price 


21 (| Video Production (including Television/Motion 
Picture Production, Video Production, and 


ee Desktop Video.) 
22 (_| Scientific & Educational Research 
Signature Date 24 |_| Government/Military (Federal, State, or Local) 


26 [_) Non-manufacturing Industries (including 
Exploration, Mining, Drilling, Agriculture, 
ne ee ee ae a Se ET ae NT Nae Forestry, and Fishing.) 


28 (_] Educational Institutions 
a a ae a ee ee ee ee es 


2 Which of the following best 
" describes your title or occupation? 


Corporate Management 
Design/Engineering Management 
Production/Plant Operations Management 
Data Processing Management 

Data Processing Staff 

Design/Engineering Staff 
Creative/Graphic Design/Animator 
Marketing 

Consulting 

Other (Please specify) 


Mailing addres 


> 
C) 


So a Se ae ES 


Phone + i Co eee ( 
FASTER SERVICE! Fax your order toll free 800-443-6632 


¢TIONMOOD 
OOOOOOOOO 


ments to be a must, then you should 
probably stick with a pen plotter. 


® Imaging technique. As men- 
tioned above, pens offer great line 
drawings, the best in fact. But they 
are not as good as ink-jet plotters for 
more complex drawings, such as 
posters of full-color images. 


= Media type. Pen plotters are the 
least fussy about what types of me- 
dia they accept. Thermal demands 
special paper, and ink-jet plotters 
work with many different types of 
both coated and uncoated media but 
their output looks best on specially 
coated papers for some types of ap- 
plications. Obviously, plain, uncoat- 
ed papers and films will be the least 
expensive. The best way to judge is 
to look at samples. 


= Resolution. Resolution and ac- 
curacy are measured differently for 
pen, ink-jet, and thermal plotters. 
Even the less expensive pen plotters 
can draw lines at impressive toler- 
ances—1/1000 of an inch, for exam- 
ple. Line width can be controlled by 
type of pen(s) used and how the 
software drives the plot. Ink-jet plot- 
ters use a different approach. Be- 
cause these devices draw by placing 
series of discrete dots on the page, 
their resolution is measured in dots 
per inch. Again, the best way to 
judge is to compare samples. 


= Type of pens/pencils and inter- 
change ability. If you’re definitely 
choosing a pen plotter, some other 
factors to consider are what types of 
pens (and often pencils) the device 
will accept. As with hand-held 
pens, there are dozens of different 
types available, from ball points to 
felt tips, but not all pen plotters will 
work with all pen types. Some plot- 
ters also offer such options as the 
ability to swap in a cutting blade for 
such jobs as vinyl cutting when pro- 
ducing signs. 


=™ Speed. The only way to really 
be sure about the speed of a given 
plotter with your type of work is to 
try it out. Speeds for pen plotters 
are often quoted in terms of how 
fast they move diagonally across a 
plot. It’s difficult to compare that 
parameter to the claim that an ink- 
jet plotter can do the Carson Man- 
sion (a well-known sample archi- 


tectural drawing) in less than 15 
minutes on E-size output. Pen plot- 
ters are generally the slowest of the 
bunch. A number of factors con- 
tribute to plotter speed, however. 
These include the complexity of 
the output and the nature of the 
host system. 


® Memory. In almost all situa- 
tions, the more memory you have, 
the better. Generally, how effective- 
ly your plotter works depends on 
the way memory resources are allo- 
cated. If you have a dedicated sys- 
tem doing a lot of plots and there’s 
a lot of memory, the plotter can just 
fly through them. Also, if you’re 
working on more than one project 


at a time, the more memory avail- 
able for spooling, the better. Al- 
though memory can sometimes be 
built into a system, most of the 
plotters in the sub-$10,000 category 
do not offer integral hard drives. 
Normally, you have to go outside 
the box. 


= Plot size. If your output needs 
rarely go beyond B-size (11x17 inch- 
es), it may be harder to rationalize 
buying an E-size device (34x44 
inches). Plan for future needs, how- 
ever. The larger device can handle 
smaller media, but not the other way 
around. 


® Warranty. One-year, limited 
warranties have become almost the 
minimum. Depending on location, 
dealer, and model, some warranties 
include on-site service. CGW 


Major Plotter Vendors 


Following is a list of the major vendors of plotters with a list price 


less than $10,000. 


Advanced Matrix loline Corp. 
Technology Inc. (pen) 


Roland Digital Group 
(pen) 


(ink-jet, dot matrix) 
765 Flynn Road 
Camarillo, CA 93012 
805-389-3653 
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CalComp Inc. 

(pen, ink-jet, thermal) 
2411 W. La Palma Ave. 
Anaheim, CA 92801 
714-821-2000 

CIRCLE 202 ON INFO CARD 


Encad Inc. 

(pen, ink-jet) 

7710 Kenamar Court 
San Diego, CA 92121 
619-578-4070 

CIRCLE 203 ON INFO CARD 


Gerard Research Inc. 
(pen) 

3912 Shasta Dam Blvd. 
Central Valley, CA 96019 
916-275-0875 

CIRCLE 204 ON INFO CARD 


Hewlett-Packard Co. 
(pen) 

3000 Hanover St. 
Palo Alto, CA 94304 
415-857-1501 

CIRCLE 205 ON INFO CARD 


12020 113th Ave., NE 
Kirkland, WA 98034 
206-821-2140 
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JDL 

(pen, thermal) 

4770 Calle Quetzal 
Camarillo, CA 93012 
805-388-8709 
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JRL Systems Inc. 
(ink-jet) 

8305 Highway 71 West 
Austin, TX 78735 
512-288-6750 
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Mutoh America Inc. 
(pen, pencil/pen) 

500 W. Algonquin Road 
Mt. Prospect, IL 60056 
708-952-8880 
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Océ America 

(pen) 

1800 Bruning Drive, W 
Itasca, IL 60143 
708-351-2900 
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Pacific Data Products 
(ink-jet) 

9125 Rehco Road 

San Diego, CA 92121 
619-552-0880 
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1961 McGaw Ave. 
Irvine, CA 92714 
714-975-0560 
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Summagraphics Corp. 
(pen, ink-jet) 

8500 Cameron Road 
Austin, TX 78754-3999 
512-835-0900 
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United Innovations Inc. 
(pen) 

171 Interstate Drive 

West Springfield, MA 01089 
413-733-3333 
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Western Graphtec Inc. 
(pen, thermal) 

11 Vanderbilt St. 

Irvine, CA 92718 
714-770-6010 
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Zeta Graphics Corp. 
(pen) 

737 Arnold Drive, Suite E 
Martinez, CA 94553 
510-313-5900 
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Suite of Tools Harmonizes Video Editing 


Data Translation’s Media 100 lets 
Mac users capture and edit video 
on their desktops 


A Data Translation’s Media 100, 
a nonlinear video-editing 
system for the Macintosh, 
is in a group of equipment 
sometimes termed as 
“milestone”: It does the job 
it sets out to do—compre- 
hensive post-production 
for videotapes—while re- 
forming technical proce- 
dures for the better. 

The Media 100 presents 
itself as an “off-line” suite, 
providing 30-frames/60- 
fields-per-second NTSC 
video capture and time- 
code-synched stereo audio 
tracks at “CD-quality” 
sound. All this is accom- 
plished with only two 
NuBus boards. You’ll also 
need a Quadra in top form. 
My 950 with its 64MB of 
RAM, 2MB of VRAM, and 
400MB internal drive exceeds Data 
Translation’s minimums, but not by 
a lot. (Our evaluations of the Media 
100 were made with releases 1.0 
through 1.02. By the time you read 
this, V1.1 is expected to ship with 


MEDIA 100 


Data Translation 

Marlboro, MA 

508-460-1600 
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Price: Media 100, $11,995; EDL 
option, $995; FX option, $995 
System requirements: Quadra 800 
with 24-bit graphics card; 32ues of 
RAM; 13-inch monitor; 230mB 
internal drive; 1GB external hard 
drive with 3.5mB-per-sec sustained 
data-transfer rate; QuickTime V1.6; 
System 7.1. 
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support for PAL as well as NTSC 
video standards, audio scrubbing, 
and improved insert editing.) 

The design of the Media 100’s 
software encourages results more 


From the bin window (upper left), you can select a digitized 
clip. Drag the clip into the edit suite window (upper right), 
where you can see adjustments in real time. Then to insert 
the clip into your program, drag it into the program window 
timeline (bottom). 


cleanly constructed and tightly 
paced than is usual with price-com- 
parable controller/VTR systems. 
The interface is uncluttered and 
clear, despite the many complex 
video procedures it enables. Opera- 
tions proceed around a small win- 
dow displaying your video as you 
work (with the image duplicated 
full screen on an NTSC monitor if 
you wish). The surrounding menus 
change to alternative setups, giving 
access to features as they become 
needed. Click on a “digitize” but- 
ton and all the controls appear for 
entering analog video and audio in- 
to the system. Click another button 
for editing controls (i.e., trimmers), 
or click a third for the resources to 
assemble audio and video in se- 
quence. If the optional FX Module 
is installed, a fourth button opens a 


long list of transitions to place be- 
tween digitized A and B rolls. 

Each menu corresponds to phases 
customary in post-production: set- 
ting trim points, calling up SMPTE 
time-code addresses 
(which the system auto- 
matically generates during 
digitization), advancing or 
retarding soundtrack rela- 
tive to picture, and the like. 
As a result, anyone familiar 
with A/B roll practice can 
learn the ropes quickly. 

Because the Media 100 is 
nonlinear, you can assem- 
ble sequences by dragging 
and dropping icons of the 
video clips (created from a 
keyframe). The versatility 
of this program becomes 
even more clear when you 
examine the many ways to 
select the in- and out- 
points of a clip. Sometimes 
a clip begins according to 
the soundtrack, as in bites 
from a talking head. Some- 
times it ends according to picture, 
when “this” person steps “there.” 
Sometimes it begins and ends by the 
clock, to fill a specified length of 
time. Whether you’re choosing cut 
points by running-time measure- 
ment or by time-code address or on- 
the-fly—all are equally accessible at 
a click of the mouse. 

Time-code is especially malleable 
and useful. If you click your in- 
point on-the-fly, you find its time- 
code address in a nearby window. 
Drag that window to another win- 
dow, and that timecode address is 
transferred as the in-point of the 
clip ever more (or at least until you 
decide to change it). 

The only heart-sinking meter on 
the Media 100’s interface is the one 
that displays the available running 
time for the media receiving your 


digitized materials. With a 1.2GB 
drive, you still can store only about 
13 minutes of video, and that’s at 
about 12:1 compression. This means 
we do not digitize all six hours of 
raw footage from our latest epic. 

By bringing “live” videotape into 


the computer, making it easy to con- 
trol, and mingling it with the graph- 
ics potentials already onboard most 
Quadras, the Media 100 places an 
enormous range of possibilities 
within easy reach. What all this por- 
tends for the future of video is any- 


body’s guess; what it offers now is 
improved procedure as well as pre- 
cise, terse, and more expressive 
video editing.—Don Sutherland, 
Sutherland Multimedia, a multime- 
dia production company in Staten 
Island, New York. 


Friendlier Digital Video 


Avid Technology’s revamped 
VideoShop 2.0 makes working 
with video on the desktop easy 


A On the rapidly changing fron- 
tier for Apple’s QuickTime video 
software, application “feature wars” 
and dazzling special effects have 
blinded some people to such im- 
portant issues as accessibili- 
ty. Take the case of Avid 
Technology’s VideoShop 
2.0 (formerly DiVA Video 
Shop): Its interface is intu- 
itive, its price is reasonable, 
and it’s quite capable of per- 
forming most of the video 
editing, movie compositing, 
and titling functions re- 
quired for most video pro- 
ductions. However, because 
of the dominant shadow 
cast by Adobe’s Premiere 
program (now in its 3.0 ver- 
sion, $899 list), VideoShop 
has not received the atten- 
tion it deserves. 

Those of you who are fa- 
miliar with VideoShop 
should note that release 2.0 
has been completely over- 
hauled (unlike some software that’s 
given a full “upgrade” every time a 
new feature is added). The original 
program was encumbered by being 
built on top of the Mac’s interactive 
HyperCard program; Version 2.0 is 
not. Avid also added significant 
new functionality to VideoShop, 
including a titling module, audio 
mixing comparable to Adobe Pre- 
miere’s, and a completely revamped 
interface (based on a Microsoft 
“Word”-type menu bar, rather than 
arrays of cascading menus). 

As with any program of this so- 
phistication, VideoShop 2.0 takes a 
little getting used to. However, once 
I overcame my resistance to explor- 
ing yet another new piece of soft- 
ware, I found that VideoShop could 
perform all of the essential video 


editing functions like a pro. And in 
some cases, I found VideoShop’s 
features preferable to Premiere’s. 
For example, while both Premiere 
and VideoShop include an impres- 
sive array of scene-to-scene transi- 
tions, VideoShop’s functions are 
easier to use. Premiere’s transitions 
combine an A track and a B track 
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The canvas window (upper left) in Avid’s VideoShop 2.0 
program shows one clip (the rose) moving over a transition 
between two other clips. Meanwhile, a title (Computer 
Graphics World) created in the title window (upper right), is 
automatically keyed over the whole scene. 


through a third effects track. 
VideoShop, on the other hand, exe- 
cutes these transitions in one video 
track rather than in three: All I had 
to do was sequence the clips in one 
track, select the transitional dura- 
tion by dragging across the edit, and 
then generate a new mini-clip on 
the same track (as shown on the bot- 
tom track of the example). 

Another feature I liked immedi- 
ately was the canvas window. The 
canvas is where you view and moni- 
tor what you are creating, and 
frankly, it’s the closest thing to 
WYSIWYG (“what-you-see-is-what- 
you-get”) video editing that I’ve 
seen. A motion-control (moving a 
movie across the screen) function, 
for example, let’s you work with as 
many clips on the canvas as you 
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want (just by adding more video 
tracks). You also can orchestrate the 
clips’ motion, and you see every- 
thing in position while you work. 
Admittedly, Premiere has more so- 
phisticated control of motion. How- 
ever, you need to orchestrate that 
motion and then wait for preview 
rendering; only then can you evalu- 
He] ate yourresults within a 
smaller-than-actual-size 
preview window. 

Also, the new titling 
module in VideoShop 2.0 is 
not as sophisticated as Pre- 
miere’s (which has such 
features as automatic soft 
drop shadows), but it’s easi- 
er to use. In Premiere, you 
have to save the title as a 
separate element, import it 
into a project window, and 
then in yet another step, 
add the “key” to superim- 
pose the title over your 
video. In VideoShop, you 
can just create a title (in the 
integrated title window) 
and then drop it right into a 
graphics channel with a 
simple click of a button. 
The title is automatically keyed on 
top of the movie (or movies) that 
you have previously arranged on 
your canvas, too. 

Both beginners and intermediate- 
level producers will find VideoShop 
2.0 a worthwhile program. While 
some experienced professionals will 
still prefer Adobe Premiere for its 
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Avid Technology Inc. 
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Price: $499 

System requirements: Any color 
Macintosh; a QuickTime-compatible 
digitizer; System 7 or higher; 4B 

of RAM (6mB suggested). 
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sophisticated features (like edit de- 
cision lists, for example), those who 
want to begin learning the visual 
language of video editing via 
QuickTime software will find 
VideoShop 2.0 quite capable, af- 
fordable, and easy to use.—Jon Le- 


land, a writer/producer/director 
whose Sausalito, California-based 
company, Communication Bridges, 


produces videos, seminars, and in- 
teractive media intended to span 
the “Grand Canyon Gap” between 
people and technology. His new 
CD-ROM program, “The Essentials 
of Video Editing,” is due this 
month. 


ADSPEC’s “Genies” Transform Aladdin 4D 3.0 


New features in this Amiga 
program range from gas object 
generation to spline drawing tools 


A Aladdin 4D 3.0 from ADSPEC 
Programming enhances its already 
strong reputation as one of the Ami- 
ga artists/animators’ best alterna- 
tives for creating 3D graphics and 
animations. 

One great new feature is the abili- 
ty to design 3D sculptures with B- 
splines in addition to polygonal 
constructs. A special SPOTOPOL 
tool translates the B-splines into 
single-line polys; when translating, 
you can set tolerances to 
achieve an “exact” fit. You 
also can use the tool to do 
the reverse—change polys 
into B-splines. And the tool 
is easy to activate, via a 
simple mouse click. 

One of the best new fea- 
tures in A4D 3.0 is the re- 
worked path extrusion tool. 
In previous versions, you 
could create simple images 
like picture frames and lim- 
ited, angular kinds of 3D 
constructs. With Aladdin’s 
latest release, you can use 
the reworked path extru- 
sion tool in combination 
with the new spline draw- 
ing tools to create complex 
and intricate curved 3D 
surfaces with ease. Multi- 
ple polygons targeted to a 
path that curves in all three 
dimensions can generate 3D looped 
wires and cables, curved railings for 
stairways, twisted hanging vines, as 
well as more esoteric objects. 

A4D now lets you create lens 
flares, too. And you don’t have to 
choose from a limited menu of lens- 
flare options, like most competitive 
products. A4D lets you create lens 
flares from the ground up: Compo- 
nents are designed in a paint pro- 
gram or imported from A4D’s 
“flare” library (included), so the 
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lens flares take their visual cues 
from bitmaps (including any ani- 
mated ones). Because they use 
bitmap lists, the flares can take on 
all of the bitmap’s associated tex- 
ture features: transparency, 
strength, color levels, offset posi- 
tions, flipping, and other variables. 
Yet another new feature is the 
ability to generate mechanical 
waves. (A4D already lets you create 
exquisite bump-map waves.) Me- 
chanical waves actually move the 
points on the targeted polygonal ob- 
ject, so true 3D rippling surfaces 
(ocean waves, waving flags, and an 


To produce “MoonFlare,” the author created a sphere 
which he then mapped with two procedural bump maps. In 
the background, two concentric gas objects were added; 
noise was introduced into the larger gas to imitate solar 
flares. A flare object was then centered to the gases to 
create the lens flares. As a final step, a star background was 
created. 


endless series of unexpected ani- 
mated deforms) are within your 
reach. 

As with any good animation pro- 
gram, A4D offers cloning. But A4D 
3.0 goes even further by offering 
“instancing” (a first for the Amiga). 
What’s the difference? When you 
clone, everything you do is on- 
screen. So if you clone an object 
hundreds of times, your screen’s re- 
fresh rate will slow tremendously as 
will the length of time it takes to 


save. With instancing, all the infor- 
mation holds to a path, so you don’t 
see what you're creating (you have 
to preview to get a view); this can 
take some time to master, but elimi- 
nates the slow refresh and save 
problems. An example of what you 
can do: Make just one 3D tin soldier 
and wind up with a whole platoon. 
The grouped soldiers need not 
move in unison, either, but can 
march to their own drummer (so to 
speak). That’s because the instanced 
objects can be set to move to differ- 
ent time parameters during an ani- 
mation, though they are assigned to 
the same animation path. 

Additionally, any time- 
oriented aspect of an A4D 
animation is now control- 
lable by C-splines. With C- 
splines, you can see how 
an object will accelerate 
and decelerate. 

I already liked A4D, and 
now with all of its new fea- 
tures, A4D 3.0 is even more 
valuable. Plus there’s more 
to come; the company al- 
ready is working on new 
modules. And those of you 
who want to develop your 
own custom modules can 
get the necessary develop- 
er’s code to do so. The po- 
tential for A4D is limit- 
less.—R. Shamms Mortier, 
Ph.D., president of Eyeful 
Tower Communications, a 
Bristol, Vermont-based 
graphics and animation house. 


ALADDIN 4D 3.0 


ADSPEC Programming 
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216-337-1329 
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Price: $499 (retail), $99 upgrade for 
A4D owners, $219 upgrade for owners 
of any other Amiga program 

System requirements: 3s of RAM 
minimum; math coprocessor. 
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Ink-Jet Plotter 


CalComp’s wide-format TechJet Designer 
series is the company’s first plotter to 
use ink-jet technology. D- and E-size 
models are available, priced at $2995 
and $3995, respectively. Users can plot 
all types of monochrome drawings, in- 
cluding precisely drawn lines and im- 
ages that require large area fills. Resolu- 
tion is 360dpi. The TechJet Designer 
plotter offers two plot modes: The nor- 
mal High Quality mode yields hard copy 
at 360dpi resolution; the Draft mode of- 
fers lower resolution but faster output. In 
either mode, throughput is increased by 
a white-space sensing system. The plot- 
ter comes standard with a 4MB buffer, 
upgradeable as an option to 16MB. Cal- 
Comp (Anaheim, CA; 800-932-1212). 
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Workgroup Printing 

Tektronix has announced the first color 
printers using its new 600x300dpi tech- 
nology. The Phaser 220i ($5995) and 
Phaser 220e ($3995) are designed for 
workgroup environments and are capa- 
ble of printing up to two pages per 
minute. Using the company’s patented 
ColorCoat technology, both printers can 
print on most common laser papers. 
Both come standard with parallel, serial, 
and AppleTalk ports. Built-in Novell 
NetWare and Apple’s EtherTalk support 
are available via a $695 Ethernet option. 
TCP/IP support is available for an addi- 
tional $295. The Phaser 220i comes stan- 
dard with 10MB of memory, expandable 
to 14MB. The Phaser 220e comes with 
8MB standard. Tektronix (Wilsonville, 
OR; 503-682-7377). 
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NEC’s Next Generation 
The Image 486es Series of desktop/desk- 
side PCs from NEC are intended for Win- 
dows-based applications. They feature 
the company’s ImageVideo technology 
(including 32-bit VESA local bus video, 
hardware graphics acceleration, linear 
addressing, and True Color); OptiBus 
technology for maximum I/O through- 
put; integrated local bus IDE and fast 
SCSI II device interfaces for flexible con- 
figuration; and industry-standard SIMM 
memory expansion of up to 128MB. This 
new series comprises six systems based 
on Intel’s i486DX processor running at 
33MHz and the i486DX/2 processor run- 
ning at 66MHz. The Image 486es Series 
replaces the previous generation of Im- 
age Series models introduced in Febru- 
ary 1993. Price ranges from $1559 to 
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$2419. NEC Technologies Inc. (Boxbor- 
ough, MA; 508-264-8000). 
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Double-Speed Drive 

The CDU-33A is an entry-level addition 
to Sony’s double-speed CD-ROM drive 
line, which also offers MPC Level II 
compliance. It boasts a 300KB-per-sec- 
ond sustained data-transfer rate and in- 
cludes a 64KB buffer. The CDU-33A can 
read multisession discs, making it com- 
patible with the Photo CD format. The 
drive, which has an average access time 
of 320 msec, can also play audio com- 
pact discs. The 5%-inch half-height in- 
ternal drive, which utilizes a Sony bus 
interface, has a tray-loading mechanism. 
Price: $199.95. Sony’s Computer Periph- 
eral Products Company (San Jose, CA; 
800-352-7669). 
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UnderWare, a new Macintosh screen en- 
tertainment utility from Bit Jugglers, 
plays animation on the desktop under 
windows and icons. It also combines tra- 
ditional screen-saving capabilities with 
desktop pattern customization. The dif- 
ference between UnderWare’s Dynamic 
Desktop and traditional screen savers is 
that UnderWare runs while the comput- 
er is being used. Thus with UnderWare, 
it is possible for users to see flying toast- 
ers running on their desktop. The prod- 
uct includes more than 25 professionally 
designed animation modules, including 
dinosaurs walking through a prehistoric 
landscape; files, folders, and icons 
sprouting legs and running off the 
screen; and a San Francisco cityscape 
with moving trolley cars and people. Bit 
Jugglers Inc. (Mountain View, CA; 415- 
968-3908). 
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Board L cv 
Waves of Sound 
SoundMan Wave is a 16-bit stereo board 
based on wave table synthesis. Logitech 
explains that because leading-edge wave 
table technology uses true instrument 
recordings instead of computer-generat- 
ed sounds, music used in games and 


multimedia applications sound more re- 
alistic. SoundMan Wave also includes a 
MIDI interpreter that enables users to 
hear wave table quality in many of to- 
day’s popular games. The product offers 
44 wave table and FM voices; full 
SoundBlaster and AdLib compatibility; 
16-bit or 8-bit stereo or mono digital au- 
dio; 44KHz sampling; MIDI support; a 
five-channel stereo mixer; a SCSI CD- 
ROM interface; and a variety of software 
titles. It costs $349. Logitech Inc. (Fre- 
mont, CA; 800-231-7717). 
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Video Teamwork 

The S3 Vision/VA is a 64-bit video accel- 
erator that delivers high-quality, cost-ef- 
fective video and imaging capabilities on 
personal computers. The new product, a 
joint development of S3 Inc. and IBM, 
integrates video and imaging with graph- 
ics by sharing the resources of the graph- 
ics subsystem. Reportedly, the accelera- 
tor provides users with high-quality 
scaling, dithering, and color-space con- 
version functions. The Vision/VA sup- 
ports both playback and live video si- 
multaneously in separate windows with 
image integrity, regardless of size. Users 
can display graphics, such as titles, over 
video images and display video images 
over other video images. S3 Inc. (Santa 
Clara, CA; 408-980-5400). 
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The Mercury Rises 

The Horizon 24, a 24-bit color graphics 
subsystem for the Macintosh, is Ras- 
terOps’ first product based on Mercury 


graphics display technology. Reportedly, 
Mercury technology enables the display 
and manipulation of large color images 
up to 256MB in real time. Horizon 24 al- 
so includes QuickDraw acceleration, a 
digital signal processor engine, local 
RAM, and a high-speed databus. Hori- 
zon 24 with 4MB of image memory costs 
$4999; with 16MB, $5799; and with 
64MB, $12,499. RasterOps Corp. (Santa 
Clara, CA; 408-562-4200). 
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Working with Video 


Genoa Systems’ new VideoMotion board 
captures and plays high-resolution digi- 
tal TV in the Windows environment. 
The board can overlay computer text 
and graphics on video, or capture, 


freeze, store, import, and manipulate im- 
ages from a VCR, videodisc, camcorder, 
or broadcast signal. According to Genoa, 
21-bit color video input can be shown 
on the PC while running in non-inter- 
laced VGA modes up to 800x600, with 
refresh rates up to 70Hz. VideoMotion 
has no system RAM limitation, even be- 
yond 16MB. The product is available in 
two versions: The VideoMotion model 
V1000-10 “Classic” comes with 384kB of 
VRAM and costs $349; the model 
V1000-20 “Deluxe” offers 768KB of 
VRAM and costs $399. Genoa Systems 
Corp. (San Jose, CA; 408-432-9090). 
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Blending Audio and Video 

The new Audio/VideoBlender from 
AlTech International offers single-frame 
and full-motion video capture capability 
with 16-bit PC audio, eliminating the 
need for a separate audio board for cap- 
turing, digitizing, and playing back 
video and sound. The $399 board comes 
with in:sync Audio Visual Recorder soft- 
ware for creating and editing video and 
audio presentations and is compatible 
with Windows 3.x. AITech has also an- 
nounced VideoBlender, a full-motion 
video-capture solution for creating, edit- 
ing, and giving presentations. Retail 
price is $299. AITech International (Fre- 
mont, CA; 510-226-8960). 
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Graphics Crystals 

Miro Computer has introduced four new 
miroCrystal graphics board families. 
Each comes with Windows 3.1 and Auto- 
CAD drivers, plus a suite of supporting 
utilities. The miroCrystal 8s board, based 
on the S3 86C801/805 graphics proces- 
sor, supports 1280x1024 resolution at 16 
colors. The miroCrystal 16si uses the S3 
86C928 graphics processor and supports 
resolutions of 1408x1024, 1280x1024, 
and lesser resolutions with 256 colors; 
1024x768 and lesser resolutions with 16- 
bit color; and 800x600, 765x576, and 
640x480 with 24-bit true color. The miro- 
Crystal 24s also uses the S3 86C928 and 
comes with 3MB of VRAM. It offers 8-bit 
and 24-bit palettes at resolutions to 
1024x768, plus a 65,000-color palette at 
resolutions to 800x600. The miroCrystal 
32s provides 4MB of VRAM to the S3 
86C928. It also offers 8- and 16-bit color 
at 1408x1024 and 1280x1024, plus 24-bit 
true color at 1024x768 and lower resolu- 
tions. miro Computer Inc. (Santa Clara, 
CA; 408-727-1558). 
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Outputting Animations 

New from Visual Circuits Inc. is Bit 
Blitzer, a $1395 graphics engine/soft- 
ware product that enables real-time 
playback of 24-bit animations on a Vesa 
local-bus-equipped PC. The board is 


based on the 928 chip set from S3 and 
includes 1MB of VRAM and a 32-bit lo- 
cal bus interface. Drivers are included 
for 3D Studio, AutoCAD, and other ani- 
mation and CAD programs. The compa- 
ny also offers Truecolor Animation Utili- 
ties, which work with any program that 
can produce a series of 24-bit TGA for- 
mat files, as well as Video View ($995), 
an external video encoder that converts 
a VGA signal to a professional-quality 
television signal with resolutions up to 
640x480 NTSC or 768x576 PAL with 


true 24-bit, 16.8-million-color accuracy. 
Bit Blitzer coupled with Video View is 
priced at $2295. Visual Circuits Inc. 
(Brooklyn Park, MN; 612-560-6205). 
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Photoshop Acceleration 

Storm Technology has announced a new 
family of accelerators for users of 
Adobe’s Photoshop for Windows. Ac- 
cording to the company, the new Pho- 
toDSP 800 and PhotoDSP 400 accelerate 
many commonly used Photoshop func- 
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SAC’s New GP-12 3-D DicitizeER 


The most versatile, easy-to-use 3-D digitizer available. 


Capture 3-D 


data in real time from any solid object within an active volume of up to 8 
ft. x 8 ft. x 8 ft. (512 cubic feet). It's easy to use, just unpack — plug it 
in — and type “install”. Place the probe on the point(s) to be entered 
and you’re capturing X, Y, Z Cartesian coordinates. 


SOFTWARE-HARDWARE COMPATIBILITY © The GP-12 works with all pop- 
ular CAD/CAM packages and PC platforms, and comes equipped with 
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are available for modeling/animation with HyperSpace™ software from 


Mira Imaging and CAM programs from Cutting Edge™. 
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ages provide complete turnkey solutions to increase your productivity. 
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CIRCLE 25 ON INFORMATION CARD 


FEBRUARY 1994 COMPUTER GRAPHICS WORLD » 71 


tions—such as image size, rotate, Gaussian 
blur, blur more, and motion blur—by up to 
10 times through the use of dual AT&T 
digital signal processors and accelerated 
software. Storm is including Photoshop for 
Windows as a standard part of the Photo- 
DSP 800. Price: $899 (PhotoDSP 800); 
$399 (PhotoDSP 400). Storm Technology 
(Mountain View, CA; 415-691-6600). 
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Critical Action 


According to Media Vision, its new CD- 
ROM game—“Critical Path”—is the first 
interactive action-adventure CD-ROM to 
combine motion picture, video game, 
and computer-generated animation ele- 
ments in a single interface. In addition, 
the product is also reportedly the first 
CD-ROM-based action/adventure title to 
allow players to communicate with and 
develop a “cyber-friendship” with a 
“live” character. The computer-generat- 
ed background is of a post-apocalyptic 
world ravaged by war and its aftermath. 
Special effects used include melts, ex- 
plosions, fire, and live-action stunts. 
“Critical Path” costs $79.95 and runs on 
IBM-compatible computers equipped 
with MPC multimedia capability. Media 
Vision (Fremont, CA; 510-770-8600). 
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Literature Library 

A new collection of CD-ROM literature, ti- 
tled “Library of the Future, Third Edition,” 
boasts 1500 titles. These include fables 
and stories by the Brothers Grimm and 
works by Jane Austen, Willa Cather, Joseph 
Conrad, Fyodor Dostoevsky, Rudyard 
Kipling, and Alfred Lord Tennyson. The 
entire text of three John Steinbeck novels 
(“The Grapes of Wrath,” “Of Mice and 
Men,” and “The Pearl”) are also included. 
The collection also integrates video clips. 
Under Windows, users can view up to 
eight documents simultaneously. The $395 
disc comes in a joint Windows and DOS 
format, with extensive search features for 
each format. World Library Inc. (Garden 
Grove, CA; 714-748-7197). 
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Interactive Training 

Wilson Learning Corp. and Sony Elec- 
tronic Publishing Co. have launched in- 
teractive training programs in CD-ROM 
format. The new line of multimedia pro- 
grams targets interpersonal, sales, and 
management skills development. The 
first programs include: “Connect for 
Success: Connect with Others and Influ- 
ence Them,” “Sell to Needs: Sell the 
Way People Like to Buy,” “Relate with 
Ease: Build and Keep Interpersonal Rela- 
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tionships,” and “Decide for Sure: Add 
Certainty to Your Decision Making.” 
Wilson Learning will produce 10 CD- 
ROM titles in partnership with Sony, 
while also developing further titles inde- 
pendently. Wilson Learning Corp. (Min- 
neapolis; 800-328-7937). 
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Learning Tools 

The “Wonders of Learning CD-ROM Li- 
brary” explores natural science and ge- 
ography in 23 separate books on five CD- 
ROMs: “A World of Animals,” “Our 


Earth,” “The Human Body,” “A World of 
Plants,” and “Animals and How They 
Grow.” The library, designed for Macin- 
tosh computers, combines interactive 
CD-ROM technology with more than 600 
vivid photographs and originally scored 
background music and sound effects. 
This library is specifically designed for 
beginning readers. Users can, for exam- 
ple, tour the human body, watch a plant 
sprout from a seed, or marvel at the 
metamorphosis of a butterfly. Price: 
$89.95. National Geographic Society 
(Washington, DC; 800-368-2728). 
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Video Playback 


PowerVideo, a new program from Hori- 
zons Technology, enables playback of 
full-motion video compressed using 
TrueMotion (a near-broadcast-quality 
compression algorithm) under Windows 
3.1. PowerVideo under Windows utilizes 
Digital Video Arts’ NewWorld Develop- 
ment Kit for Windows. This software 
system supplies the communication lay- 
er that enables full multimedia capabili- 
ties of compressed video technology in 
the Windows environment. The mini- 
mum system requirements include a 
’486 or above, 4MB of RAM, an Action- 
Media II or compatible board, VGA mon- 
itor, and Windows 3.1. Horizons Tech- 
nology Inc. (San Diego; 619-292-8331). 
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Instant Editing 

The CineWorks digital-video editor from 
TouchVision Systems provides non-lin- 
ear editing and full-screen, full-motion 
video direct from the hard disk. Users 
can cut and paste material, insert, delete, 
or rearrange video, audio, and graphics, 
and see the edited program instantly. 
CineWorks’ SupeRTV digital-video com- 
pression enables users to output full- 
screen, full-motion 30-frames-per-sec- 
ond video displayed at 480 lines of reso- 
lution and 16 million colors. Because 
CineWorks supports the AM2 Video/Au- 
dio accelerator board, users can print 
video to an NTSC or PAL VCR directly 
from hard disk without converter boxes. 
The software comes with Crystal Flying 
Fonts Plus, a tool for generating titles 
and animation. Price: $995. TouchVision 
Systems Inc. (Chicago; 312-989-2160). 
CIRCLE 169 ON INFORMATION CARD 


Two Creativity Enhancers 
Softimage has announced two new prod- 
ucts for Silicon Graphics’ Indy worksta- 
tion. Creative Designer is an 8-bit or 24- 
bit program tailored to meet the require- 
ments of 3D design and visualization 
professionals. The $6900 program in- 
cludes advanced modeling, rendering, 
text manipulation, motion blur, file man- 
agement, and input and output capabili- 
ties. The second product, Creative Ani- 
mator ($9990), offers all of these features 
plus animation capabilities. Options are 
offered for both products, and users can 
upgrade either product to the full Cre- 
ative Environment system. SoftImage 
Inc. (Montreal; 514-845-1636). 
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Stretching Reality 

Version 1.3 of ElasticReality (ER), 
ASDG’s high-end morphing and warping 
system for SGI workstations, adds sever- 
al new capabilities and improvements to 
existing features. ER now supports inter- 
nal computations at a color accuracy of 
64 bits per pixel. A non-linear in-be- 
tweening mode has been added, which 
can decrease the number of keyframes 
necessary to track complex or oscillating 
motion. Other improvements reportedly 
enable some features of ER to operate at 
50 times their previous speed. ASDG 
Inc. (Madison, WI; 608-273-6585). 
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America’s Heart and Soul 

A new Mac/Windows hybrid disc from 
Sense Interactive Corp. features 160 pro- 
fessional-quality photographs of people 
at work and play, monuments, land- 
marks, urban and rural scenes, ghost 
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towns, and more. Called America, the 
disc features the Kudo Image Browser 
and a try-out copy of Adobe Photoshop 
Version 2.5 for Mac and Windows. The 
photographs in this latest release of the 
MediaRights professional stock photog- 
raphy series have no complicated re- 
strictions concerning usage and can be 
used for any purpose except advertising 
and resale or reuse as stock. Price: 
$69.95. Sense Interactive Corp. (Hous- 
ton; 713-523-5757). 
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Industrial and Business Photos 
Image Club has released two new Photo- 
Gear stock photography volumes. Vol- 
ume 2 features a collection of 100 stock 
business photos and comprises a mixture 
of contemporary and retro looks. Images 
range from blurred action shots to dra- 
matically lit office fixtures and business 
situations. Volume 3—Industrial Back- 
grounds features 30 backgrounds and 
textures and includes nails, circuit 
boards, light bulbs, magnetic tape, CDs, 
floppy disks, vacuum tubes, slides, and 
more. The images are available in high-, 
medium-, and low-resolution formats 
and are not JPEG-compressed. Both vol- 
umes are priced at $59 each. Image Club 
Graphics Inc. (Calgary, Alberta, Canada; 
403-262-8008). 
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Plug-In Pixels 

A plug-in version of PixelScan, from 
Mentalix, enables users in the film, 
graphic arts, multimedia, photography, 
and video industries to scan all image 


types while taking advantage of any spe- 
cial features enabled by the scanner. The 
Unix-based application lets users scan in 
line art, grayscale, and color images for 
Adobe Photoshop Version 2.5. Reported- 
ly, PixelScan determines which scanners 
are being used and provides a Motif- 
based user interface that is customized 
for each scanner. Users can adjust and 
reposition the image or portion of an im- 
age and control image attributes, such as 
contrast, intensity, and gamma, before 
the image is actually scanned. Available 


For Your Desktop 


and Beyond... 


INTRODUCING 


WorldToolKit” for Win 


dows 


Professional 
Design 
Engineers 


Graphic 
Artists 


FREE catatoc 


for Sun and SGI workstations, the pro- 
gram costs $799. Mentalix Inc. (Plano, 
TX; 214-423-9377). 
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Designing Naturally 

The newest software release from Cali- 
gari Corp. is reportedly the first “natu- 
ral” 3D tool for graphic artists and de- 
sign and video professionals using Win- 
dows. According to the company, its 
trueSpace program enables designers to 
create slide-ready illustrations, anima- 
tions for video output, and 3D objects for 
multimedia presentations. Designers can 
view a 3D object from all angles, rotate it 
in space, and directly bend, twist, mold, 
and manipulate it. Ray-tracing allows for 
effects like refractions and reflections of 
light on water or glass. Animations can 
be created directly with the mouse by 
dragging objects around or with the visu- 
al time editor. Price: $795. Caligari Corp. 
(Mountain View, CA; 415-390-9600). 
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Enhanced PhotoStyler 

Version 2.0 of Aldus’ PhotoStyler for 
Windows is the first desktop application 
to fully integrate the Kodak Precision 
Color Management System. This image- 
editing program also includes a Practice 
Pad, a Multi-Preview feature, and a 
Multi-Transform dialog box, thus offer- 


The power of real-time interactive 
3D visualization has arrived on the 
desktop. With the new development 
environment, WorldToolKit™ for 
Windows, C programmers can create 
novel virtual world applications for 
home entertainment, architecture, 
CAD, education, and many 
other fields. 

The core of the WorldToolKit 
development environment is a C 
library (DLL) of over 400 functions 
that dramatically simplifies the 
process of creating real-time 
interactive 3D _ simulations. 


compiled applications allowing you 
to load in existing Autocad” DXF or 
3D Studio” 3DS files and "fly" 
around them using a mouse. 


FEATURES 
e Supports Visual Basic and C/C++ 
e Real-time rendering of Gouraud- 


shaded and textured surfaces. 
e Portability: DOS, Sun, SGi, DEC. 
e Supports DDE and OLE. 


Introductory price of $795. 30 day MBG. 


SENSE8 Corporation 


PH: 415/ 331-6318 FX: 415/ 331-9148 


of Computer Graphics Work Stations 
WRITE OR CALL 1-800-44/-225/ 


TODAY: 


THIS COMPLETE LINE of System Furniture is 
designed for CAD/CAM users. Ergonomic design for 
operator comfort, solid durable construction for lasting 
professional use. Accommodates major brands of 
computer and electronic equipment. 


THE WINSTED CORPORATION 
10901 Hampshire Avenue So. * Minneapolis, MN 55438 


WorldToolKit also ships with several FAX: 612-944-1546 


Preferred by Professionals Worldwide 
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WorldToolKit and SENSES are trademarks of SENSE8 Corporation, 
all other trademarks are the property of their respective companies. 
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ing multiple ways to preview the results 
of an action before it is executed. In ad- 
dition, a new Partial Edit feature handles 
large images more efficiently by loading 
only a portion of an image into memory 
for editing. The $795 program supports 
CMYK TIFF, DCS, JPEG, and PICT file 
formats. The new version also supports 
digital cameras, video-capture boards, 
and color peripheral devices. Aldus 
Corp. (Seattle; 206-628-2320). 
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The Art of Imaging 

Conversion Artist 2.0 from North Coast 
Software now supports features for image 
color correction, stylize filters, and color 
separation as well as the CMYK TIFF for- 
mat used by Photoshop. Features previ- 
ously available only as add-ons include 
the image preparation module for image 
editing and the JPEG module for creating 
highly compressed color images. The 
JPEG-based viewer and self-extractor is 
also new. Conversion Artist imports 35 
popular image formats including both 
Windows and OS/2 BMP, GIF, WordPer- 
fect’s WPG, ZSoft PC Paintbrush’s PCX, 
Sun Raster, Silicon Graphics RGB, Targa, 
Macintosh PICT, and TIFF. The new ver- 
sion costs $149.95. North Coast Software 
(Barrington, NH; 603-664-6000). 
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PRODUCTS 


one 


PC-Based VR 


The Cyberscope, from Simsalabim Sys- 
tems, is an optical hood that attaches 
to a monitor and converts a PC into a 
3D viewing machine. Reportedly, this 
$199 product combines high-quality 
front-surface optics with a new visual- 
ization technique (US patent pending) 
to provide crisp and clear high-resolu- 
tion, full-color stereoscopic 3D images 
without flicker or eye strain. The com- 
pany’s SimView software enables vir- 
tually any CAD drawings to be viewed 
in true stereoscopic 3D using the Cy- 
berscope. It imports both raw 3D data 
and DXF files and can read drawings 
from AutoCAD, 3D Studio, Microsta- 
tion, Virtus Walkthrough, and others. 
Simsalabim Systems Inc. (Berkeley, 
CA; 510-528-2021). 
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Mac/IBM Monitor 


Sampo America has introduced a 17- 
inch autosync color display for Macin- 
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tosh and IBM-compatible computers. 
The AlphaScan 17b, model KDM-1767, 
offers a flat-square screen, edge-to-edge 
video (which optimizes the active dis- 
play area to 322x240mm); an Invar shad- 
ow mask for brightness and contrast; and 
dynamic beam focusing for “pin-sharp” 
eraphics and text. The 0.28mm dot pitch 
CRT offers frequency ranges of from 30 
to 64KHz horizontal and from 50 to 90Hz 
vertical. Price: $895. Sampo America 
(Norcross, GA; 404-449-6220). 
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Enhanced Cadam 

Micro Cadam Plus Release 14, from Al- 
tium, offers new functionality and new 
features for mechanical design. Major 
improvements in compatibility with 
host Cadam provide mainframe CAD 
users a more seamless path to downsiz- 
ing to desktop hardware. New bidirec- 
tional bridges to AutoCAD and Catia 


offer increased production drafting pro- 
ductivity. Other features include new 
levels of integration within a new Win- 
dows-like user interface; expanded sup- 
port for multiple hardware platforms to 
facilitate networking in multivendor en- 
vironments; and implementation of 
more than 45 improvements requested 
by Cadam User Exchange. Price ranges 
from $2995 to $4795. Altium (Charlotte, 
NC; 818-841-9470). 
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Design Verification 

With Matra Datavision’s Megavision pro- 
gram, users can verify the integrity of 
complex assemblies, including interfer- 
ence detection among parts and sub-as- 
semblies. Reportedly, complete systems 
can be viewed, examined, and interro- 
gated in real time. By moving a cross- 
sectional cutting plane through the 3D 
assembly, a designer can realistically vi- 
sualize interferences. The product can 
also animate moving parts, such as the 
vertical motion of a car window in its 
casing, and can simulate the trajectory of 
a part during assembly/disassembly op- 
erations. Megavision works with Euclid 
and Prelude and is easily linked with 
other CAD systems supporting IGES, 
SET, or VDA. Matra Datavision (Tewks- 
bury, MA; 508-640-0940). 
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1-9 Digital Hollywood held in Los An- 
geles. Sponsored by American Exposi- 
tions. Contact: American Expositions, 110 
Greene St., Suite 703, New York, NY 
10012; 212/226-4141. 


13-18 Medical Imaging held in New- 
port Beach, CA. Sponsored by SPIE. 
Contact: SPIE, POB 10, Bellingham, WA 
98227-0010; 206/676-3290. 


16-18 Imagina ’94 held in Monte 
Carlo. Sponsored by the Association 
for Computing Machinery. Contact: 
Julie Eitzer, ACM, 1515 Broadway, 
New York, NY 10036-9998; 212/869- 
7440. 


23-25 Orlando Multimedia ’94 held 
in Kissimmee, FL. Sponsored by the 
Society for Applied Learning Technolo- 
gy. Contact: Kim Gilman, Society for 
Applied Learning Technology, 50 
Culpepper St., Warrenton, VA 22186; 
703/347-0055. 


24-27 TED5 Conference held in Mon- 
terey, CA. Sponsored by TED Conferences 
Inc. Contact: TED Conferences Inc., 180 
Narragansett Ave., Newport, RI 02840; 
401/848-2299. 


PRINT AND 
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Modern day businesses are technology-driven. Modern day technology changes rap- 
idly. Everyday, exciting changes take place to revolutionise the way we work and conduct 


business. 


28-March 3 EDMS Focus ’94 
Spring User Forum held in Orlando, 
FL. Sponsored by The Kalthoff Group. 
Contact: The Kalthoff Group, POB 
8931, Cincinnati, OH 45208; 513/ 


871-6808. 
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1-3 Intermedia held in San Jose, CA. 
Sponsored by Reed Exhibition Compa- 
nies. Contact: Reed Exhibition Compa- 
nies, POB 3838, 999 Summer St., Stam- 
ford, CT 06905-0833; 203/352-8254. 


1-3 Microsoft Multimedia and CD- 
ROM Conference held in San Jose, CA. 
Sponsored by Reed Exhibition Compa- 
nies. Contact: Reed Exhibition Compa- 
nies, POB 3939, 999 Summer St., Stam- 
ford, CT 06905-0853; 203/352-8254. 


1-4 Micad held in Paris. Sponsored by 
World Computer Graphics Association. 


THE ALL-IN-ONE 


VISUAL COMMUNICATI 


Whilst new prepress and printing tools continue to transform the way we make print, 
the latest television-computer-videophone systems change and define the way we 


communicate. 


PrePress Asia '94, incorporating MultiMedia Asia '94 will showcase the latest, state-of- 
the-art printing and publishing technology, as well as the latest in multimedia applications 


and visual communications. 


Organiser 


Conference & Exhibition 


Management Services Pte Ltd 


Sponsor 


PRE PRESS ASIA '94 
Singapore Master 


r y ' ny 4% Printers’ Association 


Exhibitor 


Please reserve an exhibit space 
of approximately__ 


Endorsed by 


Picon Limited, UK 


Graphic Art Technical 
Foundation, USA 


Visitor 


Official Publication 


Prepress Evolving 
echnology 


Please mail/fax completed form to 


Conference delegate 


Contact: World Computer Graphics Asso- 
ciation, 5201 Leesburg Pike, Suite 201, 
Falls Church, VA 22041; 703/578-0301. 


8-9 CAD/CAM/CAE Conference held 
in Cambridge, MA. Sponsored by Dara- 
tech. Contact: Daratech, 140 Sixth St., 
Cambridge, MA 02142; 617/354-2339. 


8-10 CAD/CAM ’94 held in Birming- 
ham, England. Sponsored by EMAP Exhi- 
bitions. Contact: Louise Young, EMAP 
Exhibitions, Tel: 44 71 404 4844; Fax: 44 
71 404 0747. 


14-17 National Design Engineering 
Show & Conference held in Chicago. 
Sponsored by Reed Exhibition Compa- 
nies. Contact: Reed Exhibition Compa- 
nies, POB 3838, 999 Summer St., Stam- 
ford, CT 06905; 203/964-0000. 


20-24 1994 NAB Convention held in 
Las Vegas. Sponsored by the National As- 
sociation of Broadcasters. Contact: NAB, 
1771 N St., NW, Washington, DC 20036- 
2891; 202/429-5350. 


21-24 FOSE CD-ROM Conference held 
in Washington, DC. Sponsored by Nation- 
al Trade Productions. Contact: National 
Trade Productions, 313 S. Patrick St., 
Alexandria, VA 22314; 703/683-8500. 
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Singapore : Conference & Exhibition Management Services Pte Ltd 1 Maritime Square #09-43 World Trade 
Centre Singapore 0409 Tel : (65) 2788666 Fax : (65) 2784077 


USA : Gene Selven & Associates 7291 Coronado Drive Suite 5A San Jose CA 95129 
Tel : (408) 9967400 Fax : (408) 9967871 
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Multimedia Programming Guide 
Creating Multimedia on Your PC con- 
tains the information needed to create 
your own multimedia presentations. 
The guide provides an overview of mul- 
timedia software and hardware avail- 
able, the guidelines for purchasing and 
installing hardware, tips on how to use 
the latest features found in the most 
popular applications like Windows, 
Word for Windows, and Excel for Win- 
dows. Also contains a CD-ROM with 
more than 58 programs and demos, two 
of which are full working multimedia 
applications that can be used to create 
presentations. John Wiley & Sons Inc. 
(New York), 496 pages, $29.95. 
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Creating Fractals on the Mac 

Fractals for the Macintosh provides the 
information needed for users to create 
their own fractals on the Macintosh. The 
guide contains the Mandella software 
program which allows you to create frac- 
tals easier and faster without hasseling 
with the mathematical aspects. The 
guide also discusses how to generate and 
customize more than 70 different frac- 
tals, allows you to transform your fractals 
eight ways, including 3D, and allows you 
to use your custom fractals as your desk- 
top background, and more. Waite Group 


Press (Corte Madera, CA), 207 pages, 
$24.95. Includes a Macintosh disk. 
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Electronic Printing Video 
InterQuest Ltd. (Charlottesville, VA) and 
Xplor International have announced the 
availability of Electronic Color Printing: 
Here and Now!, a 75-minute tape on the 
key aspects, recent developments, and 
future trends of Electronic Printing for 
short run color applications. Also in- 
cludes input from vendors and users of 
electronic color printing systems. Xplor 
members $145, non-members $245. 
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Creating in 3-D 

Adventures in 3-D provides information 
on how users can create their own 3D 
worlds using their PC. The guide con- 
tains an introduction to 3D visualization 
and discusses anaglyph imagery and 
stereo imagery. It also discusses render- 
ing techniques, virtual reality, and how to 
create realistic landscapes using fractal 


From head to toe, 
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technology. Also features a disk with a 
demo copy of VistaPro! Simon & Schus- 
ter (Indianapolis, IN), 196 pages, $24.95. 
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PC Dictionary 

The PC User’s es.sen’.tial ac.ces’.si.ble 
Pocket Dictionary contains more than 
2,000 computer industry terms. The 
book provides explanatory tables and 
figures, provides in-depth entries on the 
most essential terms, and features exten- 
sive cross-referencing. Sybex Inc. 
(Alameda, CA), 577 pages, $12.99. 
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Programming Guide 

Computer Graphics Environments pro- 
vides the information needed to under- 
stand graphics programming. The guide 
discusses graphics device interfacing for 
hardware and software, details algo- 
rithms and examples in pseudo-code, 
shows how to develop your own eye- 
catching displays and screens, provides 
complete specifications for each function 
of the DIGL graphics display, provides 
complete support for both DOS and Unix 
platforms, and more. Also contains a disk 
which features complete solutions in the 
C programming language. Sams Publish- 
ing (Carmel, IN), 370 pages, $34.95. 
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ri or tracking head and body motions in 


EE 


animation, biomedical, and virtual reality 
applications, Flock of Birds™ is the six 


degrees-of-freedom measurement product for you. 
With features that make your job easier- fast 
measurement rate, simultaneous tracking of up to 
29 points, fastest dynamic performance when 
tracking multiple points, no body blocking, proven 
long-range operation, free interface software. And 
now, it's also the lowest-priced magnetic tracker. 


Flock of Birds, selected by industry leaders such as 
Alias, SOFTIMAGE, and PDI for bringing human 
motions to their special effects characters, is the 
tracker to animate your next project. Call for details 
on our no cost evaluation program. 


Ascension 
Technology Corporation 


P.O. Box 527, Burlington, VT 05402, TEL (802) 860-6440 FAX (802) 860-6439 
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Show them & sell them 
in CGW’s Showcase 


Put your product in the spotlight with 
Computer Graphics World’s Showcase 3/3 x 4°/s". 
advertising section. It’s the perfect 


Copy and illustration must fit within 


First time advertisers must submit full 
payment with materials. 


place to start your ad campaign for the Each Showcase unit features one pho- | Showcase Advertising Rates 


computer graphics market and build —_ tograph or piece of artwork. 


visibility for your company or product. 


Insertion order and materials must be 
received no later than the first of the 
month preceding issue date. 


To participate in CGW’s Showcase, 
advertisers must submit a proof with 
the following: 


Vv One 35mm slide or four-color 


transparency of product, or computer- 
generated art on a Mac disk, 


v 7/5 words of ad copy, brief headline 
and contact address with phone number, 


V orcomplete film for the unit. 


"POSTSCRIPT 
SERVICE BUREAU DIRECTORY 


\ "ae you need to reach service bureaus to 
market your product or service, refer to 
Electronic Publishing’s PostScript Service 
Bureau Directory! Using this database saves you 
time and money. 


¢ Continually Updated 

e Over 1,200 different service bureaus listed nationwide 
e Available on Mac floppy disk in Filemaker 

¢ Two customer layouts ready-made for your use 

¢ $300 entitles you to usage of the records 


Call Barrie Mirman at (603) 891-9187 
to order yours today! 


For more information, please write to Barrie Mirman, Electronic 
Publishing, PostScript Service Bureau Directory, Ten Tara 
Boulevard, 5th Floor, Nashua, NH 03062-2801. 


ai@) 
PUBLISHING 


COMPUTER 
GRAPHICS 
WORLD 


(4/C each insertion) 


Frequency 


To place your ad, call Shirley Athorn at 
(603)891-9183. 


* Showcase ads are non-commisssionable 
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3-D MODELER 


3-D digitizing as fast 
and easy as you always 
knew it should be. 


Make the 3-D models 
you want, the way 
you want. 


Supports most 3-D formats. 


Macintosh® and 
Windows™ compatible. 


iS } A a 
ko . hy a - wh S. 

SS 1 VERN ¥ 7 . 
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Mira Imaging, Inc. 
Toll-free (800) 950-6472 


Pee a ff, 
or (801) 466-4641 


LANGIMO Imaging 
FAX (801) 466-4699 


2257 South 1100 East, Suite 1A ¢ Salt Lake City, Utah 84106 
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CANDELA COLOR {i 
MANAGEMENT SYSTEM 
(CCMS) 


The CCMS is a color toolbox for software 
developers. You can create 3-D, non-linear, 
non-separable color transformations that are 
necessary for high-end color correction. This 
comprehensive library of C callable routines, 
color transformations, gamut mapping func- 
tions, image test targets and clearly written API 
is all you need to solve complex color caltbra- 
tion and color matching problems. You can pro- 
duce Candela ColorCircuits® for the highest 
precision-speed transformations or create Color 
Rendering Dictionaries for compatibility with 
ADOBE Postscript Level 2. The CCMS is 
Available for most ANSI C supported environ- 
ments. A 138 page API is available FREE to 
qualified developers. 


CéNDELI 


(612) 894-8890 


Candela Ltd. » 1676 East Cliff Road 
Burnsville, MN 55337-1300 


Featuring 


products, 


employment opportunities 
services, systems 
& software. 
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3D STUDIO VIDEOS 


IN THE STUDIO 


IN THE STUDIO is the highly acclaimed video 
tutorial set that can quickly bring you up to 
speed. The five, one our tapes, cover all 
aspects of 3DS. $295 VHS $395 PAL 


VIDEOPOST — 


This one hour tape covers every aspect of 
VIDEO POST, one of the most powerful 

features of 3DS. Learn to do transitions, et Oy, lg 
rotoscoping, IPAS effects and more. ~~ 
$79.95 VHS $99.95 PAL 


Plus S & H DIGIMATION 


315 St. Anthony St. Luling, LA 70070 
(504) 785-3969 800-854-4496 
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* * * kK KK XX 
DIGITAL OUTPUT SERVICES 


HIGHEST QUALITY e 24 HOUR TURNAROUND TIME 
4x59) & 8 x 10° COLOR CHROME OUTPUT 


HIGH QUALITY IRIS OUTPUT 


ACCEPT TIFF, TARGA, POSTSCRIPT, PHOTOSHOP, ALIAS, COREL DRAW, 
EVANS & SUTHERLAND, GIG, WAVEFRONT, INTERGRAPH, SOFT IMAGE & SCITEX 


y 
aladvance 
ee reproductions corporation 


100 FLAGSHIP DRIVE * NORTH ANDOVER, MA 01845 « TEL: (508) 685-2911 * FAX: (508) 685-1771 
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SHOWCASE ) 


* Programmable Pan & Scroll 


ZWICK SYSTEMS INC. 


BLAZING 
GRAPHICS 


For Embedded Systems 


M32 ISA Bus 


© 512x512 to 2048x2048 * TMS34020 GSP, 32/40 MI 
¢ 12,15, 16 & 24-Bit True Color * TMS34082 FPP, 32 MHz 

° 1,4 & 8-Bit Overlay Planes 
*RGB & NTSC/PAL Outputs — * Windows 3.1 compatible 


¢ Dual Hardware Cursors * TIGA & QNX 4.2 Drivers 
( 64x64x2 & Cross Hair) * X-Windows 
* Hardware Zoom ¢ Graphics Libraries & Tools 


¢ 32-Bit I/O Expansion Bus 


Fitzgerald Road 


ow 
‘ 
oe 


Suit 
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Vancouver 
Film 
School 


If you seek intensive, 
hands-on, industry-based 
training in the motion pic- 
ture arts, we offer 4 of the 
best foundation programs 
in North America: 


* Film Production 
Techniques 


* Digital Post-production 


* High-end 3D Computer 
Animation 


* Classical Animation 


VW 


For detailed information call: 


1-800-661-4101 


or write: 
#400 — 1168 Hamilton Street, 
Vancouver, B.C. Canada 
V6B 282 
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1z 


*4 MB VRAM. 4 MB DRAM 


PROTECT YOUR 
0— INVESTMENT x-—0 


Who will provide su anh for your 
rogram with AT&I/GSL out of 
usiness? What will you do when 


your lock is lost, soln or damaged 
and can't be replaced? 


Our SAFEKEY software programs are 
guaranteed to UNLOCK the following: 


TOPAS RIO PANORAMA 
INSCRIBER LUMENA 3D-STUDIO 
IMAGEPAINT .G.S. VISTA TIPS 
LOGO EDITOR RTX AND MORE 


CAD SAFEKEYS TOO 


AUTOCAD CADKEY TANGO PCB 
MASTERCAM PADS 2000 MAXROUTE 
MICROSTATION SMARTCAM AND MORE 


As low $300 plus S&H 
“Special’ Unlock HI-RES QFX for $125 


"NEW* THE PC-KEY 
IF YOUR PROGRAM USES A LOCK BY 


RAINBOW TECHNOLOGIES INC. TRY | — 
THE PC-KEY- A PROGRAMABLE 8-BIT | 


BOARD THAT REPLACES YOUR LOCK 
ELECTRONICALLY! 


(609) 390-2799 Fae. | 


(609) 390-3750 FAX Dee; 
nyse THAT 


1 EVERGREEN DR, SAVILLE, NJ 08230 


Products are for licensed users only 
Trademarks are the property of respective owners 
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-~—. 

/ American 
center for 
Computer 
Imaging 


& Animation 


Why is one school setting 
a world standard for 
Computer Animation 
Training? 

You'll find the latest SGI gear, 
Softimage, Betacam and all ofthe 
realnames in animation here plus 


students from around the world in 
our two locations—Minneapolis & 


Raleigh, 800 800-2835 
school of — Fax 612. 721-6642 
Communication arts 


2526 27th Avenue South 
Minneapolis, MN 55406 


*2000 Fonts in Truetype Format and 2000 in nl format) | 


Yes that's 4000 High Quality Fonts on CD-ROM 
| in both TrueType and Type 1 formats! 


lll the fonts are UNLOCRED, No extra Costs! | 


Don't be fooled by cheaper imitations, or by somebody / = 


claiming to have as many fonts. Demand the BEST! 


Fantazia Fonts and Sounds 
Aso included in this collection is Hundreds of Bonus sound files 
Great 104 page book included with samples of all the fonts! 

“Disk sets are also now available! Call for Info. 


eases Wallp aper ande Woes for ry Nndouk 4 


Includes 5000 Icons and 800 Full color BMP Files 
that make great color clipart or Wallpaper. 
Asso included wih this CD are 50 Free fonts and 
250 bonus WAV files for your listening pleasure. 
AFREE FULL Color book is also included! 
— either of these Quality CD- ROM'S fortes she \ MeN 


|For Oo $7 9. gy 9 Get BOTH amazing collections! 
~~ Call about our Clipart and Mac CD-ROM's 


1-800-971-0877 
All orders are shipped the same day by Federal Express! 
Fantazia Concepts, Inc. or 216-951-5666 
35143 Vine Street Fax 


Eastlake, Ohio 44095 216-951-9241 


laying at a Screen Near You. 


Thousands of stock and custom 
Datasets” for computer-gener- 
ated special effects, 3D anima- 
tion, and pre-visualization. Save 
time. Save money. Use 
Viewpoint 3D data in your next 
project. 


Call 1.800.DATASET for your 
free catalog and DataShop™ 
*CD ROM with five free Datasets! 


*Available in Wavefront, SoftImage, and 3D Studio formats. 


VIEWPOINT 
DATALABS 870 West Center | 
* Orem, Utah 84057 | 


Phone 801-224-2222 
Fax 801-224-2272 


MEMORY 


_| THE SOURCE FOR COMPUTER 


MEMORY 
CALL US LAST FOR LOWEST 


PRICES ON ALL MAC& P.C. MEMORY 


1MB TO 32MB. ALL NOTEBOOKS 


| POWER BOOKS, DUO'S & PRINTERS. |} 
| MATHCO PROCESSORS, FPU CARDS 


, FPU CHIPS, PMMU CHIPS & VRAM. 


LIFE TIME WARRANTY 
M.C., VISA & DISCOVER , 
P.OU'S WELCOMED 
1-800-662-SIMM (7466) 
ERVING THE INDUSTRY SINCE1963 
DATA MEMORY SYSTEMS INC. 
TEE. 508-683-2325 FAN S08-975-5232 


Render & Animate ! 
Libraries of detailed 3D models $395 | 


|. Interior - Furniture & Multimedia. 

2. Exterior - Trees & Furniture. 

3. Geographic - Globe & Earth, USA, Japan. 

4, Human Forms - Man, Skeleton,Mannequin. 

5, Human Faces - Man & Child with expressions. 
6. Human Forms - Woman, Skeleton, Mannequin. 


For PC, SGI & Macintosh systems in: 
¢ Autodesk DXF & 3DStudio * Topas ¢ RIB 
¢ Wavefront OB] ¢ MacroModel ¢ Others... 


. (415) 329-1920 


931 Hamilton Ave 
Menlo Park, CA 94025 


Fax: (415) 329 1928 


PAGE 
ADVERTISER NO. 
PARAS ccd castes vatngee sive steve oonade cage 79 
Advance Reproductions ................... 78 
Apple COMPUCH ..cccsbdcseceecctocsersenee id 
Ascension Technology ...............00+ 76 
PUTOMOSK been act h Sabee bait ace es a/* 
CARICOM Scab 80 Scan -j akc te tess 38-39 
RAR: be ANNE ie fa) aera RR Clag § 45 
CANOGA SEIG, stein Math Ade peed 78 
LAIVTON ta, atnrdadimecane 16,16A-B 
ey Stal MATAD IHS fsad c,h c sarosctatesetei tos 2 
Data Memory Systems ................000. 79 
PPTL ONT tas pc ntcev ete Rac capecmeeetl 78 
Fantazia Concepts..............cccee see 79 
POISON: PROS Gal Glen aed eich) hkcceor ccs 74 
PARSUMERG A oe tuck eoteh Re pkatiee 25 
ewiett Packard .:..5..-.cinerenssarseten- 20-21 
BLAM ekg ah! AA Nd 2 re RNa A 69 


COMPUTER 
GRAPHICS 


WORLD 


Paul McPherson 

Associate Publisher, Sales & Marketing 
Ten Tara Boulevard, 5th Floor 

Nashua, NH 03062-2801 

TEL: 603-891-9172 

FAX: 603-891-0539 


NEW ENGLAND, EASTERN CANADA, 
UPSTATE NEW YORK 

Alan Ventura, Regional Mgr. 

Ten Tara Boulevard, 5th Floor 
Nashua, NH 03062-2801 
TEL:603-891-9162 

FAX: 603-891-0539 


MID-ATLANTIC & SOUTHEAST 

Daniel J. Ferro, Sr., Regional Mgr. 
PennWell Publishing Graphics Group 
100 Computer Ave., Suite I-15 
Willow Grove, PA 19090 

TEL: 215-830-1465 

FAX: 215-830-8778 


CENTRAL U.S. & CENTRAL CANADA 
Philip L. Davis, Regional Mgr. 
PennWell Publishing/ATG 

2625 Butterfield Road, Suite 138S 
Oak Brook, IL 60521 

TEL: 708-575-0259 

FAX: 708-575-0310 


| Index to Advertisers 


CIRCLE PAGE CIRCLE PAGE CIRCLE 

NO. ADVERTISER NO. NO. ADVERTISER NO. NO. 
113 FRE OE THAT isi os scashvkecemeertncany 79 108 Science Accessories Corp. ............... fi gots 
106 WtSTGPADING: 3; sc, uaptanstcatrancre: CV2-1 1 Sense8 Corporation............c:cceecee basived 
GS etttettntnnnnennnnsnnnnnnncncncnnnnnnnnennnnnnccnnnnnnees 18:57 Sharp Electronics Corporation........ CV3 16 
29 Teg 61011 Re PRR me SE oe 9 4 SUG MAIADMICRS i bi eee 13 — 
13 TPE ERIS 12 et AS fd cee es CV4 — Summadragnies 3... SeSiaaaten 60 22 
15 Kubota Pacific Computer........ 16,16A-B 24 TEASE VESIGIEG Fisch shel eect vvciet 40 23 
7 NiACPOMIGU Nel obs ita cisis iscsi csedpbucnes 54-55 40 Vancouver Film School.............0 78 107 
103 Management Graphics .................. 64** 19 Viewpoint Datalabs............0...c cee 79 109 
33 Alp Slate: 1) ROSS Sinn icant ff 182 The Winsted Corporation................... ie eed 
2 NEC Technologies ................0:cecceeee 253° Ss DOWD IRIATEISS, ccs cas al nseuotbetenie 78 104 
111 NOKIA: cts sectelcca.cstitmmucders atta maaan: Y ae Sad naitte: Srna nan 
105 Philips Consumer Electronics ..54-55** 20 
113 POMGMUS | Lea sue incee nee 10-25 * The Ad Index is published as a service. The publisher does not 

assume any liability for errors or omissions. 

34 PrePreSs ASia GAs ce... cscscree. cactevcetiylese 75-28 
9 RCS, Technolggies: 25 icititen he. 34 12 
8 FQCHUS <2. .ccosbi nih dcacoinntet sk ene. ur 21 
u School of Communication Arts ......... 79 110 


NORTHERN CALIFORNIA, 
NORTHWEST 

John Sly, Regional Mgr. 
Bill Cooper, Regional Mgr. 
Boris & Sly Associates 
1000 Elwell Court, Ste. 234 
Palo Alto, CA 94303 

TEL: 415-965-4334 

FAX: 415-965-0255 


SOUTHERN CALIFORNIA, 
SOUTHWEST 

Tom Boris, Regional Mgr. 
Greg Cruse, Regional Mgr. 
Boris & Sly Associates 
2232 S.E. Bristol, Ste. 109 
Santa Ana, CA 92707 
TEL: 714-756-0681 

FAX: 714-756-0621 


SOUTH CENTRAL 

Randy Jeter, Regional Mgr. 
19627 Interstate 45 No., Ste. 110 
Spring, TX 77388 

TEL: 713-353-0309 

FAX: 713-288-8350 


LIST RENTAL 

Deanna Rebro 

PennWell Publishing Co., P.O.B. 1260 
Tulsa, OK 74101 

TEL: 918-831-9551 

FAX: 918-831-9497 


SHOWCASE 

Shirley Athorn 

Direct Marketing Department Mgr. 
Ten Tara Boulevard, 5th Floor 
Nashua, NH 03062-2801 

TEL: 603-891-9183 

FAX: 603-891-0539 


LONDON 

David T. Round 
Westmead House 

123 Westmead Rd. 
Sutton 

Surrey SM1 4JH, England 
TEL: 44-81-770-1100 
FAX: 44-81-770-9779 


PARIS 

Daniel Bernard 

10, rue Michelet — B.P. 279 
78502 Sartrouville Cedex, France 
TEL: 33-13-914-6780 

FAX: 33-13-914-7014 


MUNICH 

Johann Bylek 
Verlagsburo Bylek 
Stockaeckerring 63 
D-85551 Kirchheim 
Muenchen, Germany 
TEL: 49-89-903-8806 
FAX: 49-89-904-3526 


TOKYO 

Toshio Egusa 
Publinetwork Inc. 
C407, 2-22-6, Tsukuda 
Chuo-Ku, Tokyo 104 
Japan 
TEL:81-3-3536-5404 
FAX: 81-3-3536-5490 


KOREA 

Mr. 1] Chul Kim 

IC & Associates 

804 Shamduck Building 
131 Da-Dong, Chung-Ku 
Seoul, Korea 

TEL: 82-2-779-1539 
FAX: 82-2-774-5399 


TAIWAN 

Ms. Candice Lo 

Acer TWP Corporation 

2/F No. 19-1 

Lane 231, Fu-Hsing North Rd. 
Taipei 10445, Taiwan 

TEL: 886-2-713-6959 

FAX: 886-2-715-1950 


SINGAPORE 

Mr. Mike Seah 

Bell Associated Agency 
7500A Beach Rd. #06-322 
The Plaza, 

Singapore 0719 

TEL: 65-299-0413 

FAX: 65-296-6629 


COMPUTER GRAPHICS WORLD (USPS 665-250) (ISSN-027-4159) is published monthly by PennWell Publishing Company, 1421 South Sheridan, Tulsa, OK, 74101. Editorial & 
Production offices at Ten Tara Boulevard, 5th Floor, Nashua, NH 03062-2801. Officers of PennWell Publishing Company: Frank T. Lauinger, Chairman; Joseph A. Wolking, President & 
Chief Executive Officer; L. John Ford, Senior Vice President; Dr. Morris Levitt, Senior Vice President; John Maney, Vice President Finance; Steve Zimmerman, Vice President Corporate 
Services; Raymond Leung, Vice President Planning & Business Development. Second-class postage paid at Tulsa, OK 74112 & additional other mailing offices. COMPUTER GRAPH- 
ICS WORLD is distributed worldwide. Annual subscription prices are $48, USA; $59, Canada & Mexico; all other countries, $69 airfreight to Europe; $91 airfreight to Asia Pacific, surface 
to balance of world (for airmail service add $35). To order subscriptions, call (800) 331-4463. 


© 1993 COMPUTER GRAPHICS WORLD by PennWell Publishing Company. All rights reserved. No material may be reprinted without permission. Microfilm copies are available through 
University Microfilms Inc., Ann Arbor, MI 48106. Authorization to photocopy items for internal or personal use or the internal or personal use of specific clients is granted by PennWell 
Publishing Co. for users registered with the Copyright Clearance Center Transactional Reporting Service, provided that the base fee of $100 per copy plus $0.35 per page is paid directly 
to CCC, 222 Rosewood Dr., Danvers, MA 01923 (phone: 508-750-8400; fax: 508-750-4744). The COMPUTER GRAPHICS WORLD fee code for users of the Transactional Reporting 


Services is 027-4159/87 $100 + .35. 


POSTMASTER: Send change of address form to COMPUTER GRAPHICS WORLD, Circulation Dept., P.O.B. 122, Tulsa, OK 74101. 


80 * COMPUTER GRAPHICS WORLD FEBRUARY 1994 


. THe Wortps Greatest P 
© Rety ON One Grr 


File Edit Mode 


Onty THESHARP 
LINE OF MULTIMEDIA | 8 
LCD Propucts 
Sotves ALL YOUR 
PRESENTATION NEEDS. 


QD-1 oom oe XG-ERO0N 


No matter what business youre in, your presentations have to video and computer presentations. With Sharp's innovative LCD 
make a powerful impact. With Sharp, the leader in LCD, you get the — technology, you can expect spectacular high resolution images in up 
industry standard for multimedia excellence. And, with the latest to 16.7 million true colors. All with phenomenal clarity and: detail. 
breakthroughs in TFT Active Matrix technology, So to maximize your power as a presenter, 
only Sharp has so many ways to expand your = rely on the Sharp line of LCD products. And 


business. turn ordinary presentations into extraordi- 
Choose from a full line of multimedia LCD nary multimedia events. 


Projectors, Projection Panels and Direct View 2 See your authorized Sharp LCD Products 
Monitors. And get the advanced features © _ Dealer for a demonstration or call: 
that let you create dramatic full-motion _ 1-800-BE-SHARP. Ext. 555. 


LCD OA-1650 COME SHARP PRODUCTS" 


© 1993 Sharp Electronics Corporation. Simulated Screen Images. LCD Products Group, Sharp Plaza, Mahwah, NJ 07430. (201) 529-8731. Fax (201) 529-9636. 
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Will I be able to easily and cost-effectively 


my plotters’ ? 
Will my new plotter accept the various types of 
aD 
Will my new plotter allow me to 2 drawings to 
the that I select? 
Will the allow the plotter to actually 
at its 2 
You can do all of this and more with the “LED array plotter. 


Don’t be left in the dark about these important performance issues. 
Find out how the JRL 1220D LED array plotter can save you money and make you more productive. 
A toll free call to JRL can help you make the right plotter decision. 


SYSTEMS, INC. 


Printing and plotting 
HighRes is a trademark of JRL Systems, Inc. from the inside out © 1993 JRL Systems, Inc. 


